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PREFACE. 



DuRma the few years Eaton^s Sbribs of Arithmetics has 
been before the Educational Public, it has been demonstrated, 
by their cordial reception — by their circulation, already exten- 
sive and rapidly increasing — that a deep-felt want for books of 
their high character has been satisfactorily met. 

In the yast field at the South now being opened to educational 
advantages — in the extensive and rapidly growing settlements of 
the West, and in the cities and manufacturing districts of the 
older States, there is a large class of pupils whose school days are 
very limited. To these — next to reading and writing — a brief, 
practical course of Arithmetic must always form the most useful part 
of school training. It was to meet the wants of this class that the 
present work was projected by its author. Owing to an unfore- 
seen event, its completion has devolved upon others. This has 
been the occasion of some delay in its publication, which however 
has been taken advantage of to make it as perfect as possible. 

This little work then is a short, practical course of Written 
Arithmetic, embracing the topics actually necessary to be mas- 
tered to enable one to pursue with intelligence the ordinary busi- 
ness avocations of life. Special attention has been bestoyved upon 
the Fundamental Rules, United States Money and Percent- 
age, and a simple but full exposition of the New Metric System 
JB also presented. 



4 rREFACE, 

In iti proparatlon no labor luis been spared to adapt it to the 
end for which It la designed. It lu\s been submitted to many prac- 
tical tea(*herii) and thus embodies valuable suggestions from many 
ii(iur<*utf. Ksporial credit is due Mit. J. P. Payson, Master of the 
WilhamN Hdioul, Chelsea, Mass., and it makes its way to tlie public 
through tho hands of Pkof. James II. Eaton, Ph. X)., son of the 
atttlior of Kalon*s Series of Arithmetics. It is hoped that it will 
pruvo worthy to stand bo&ido tlio former works of the same well- 
known author. 

notion^ Sepi, 80, 18G7. 
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ELEMENTS OF ARITHMETIC. 



Artiolv !• A Unit is one, that is, any single thing; as^ 
a horse, a day, cm apple, an inch. 

3* A Number is a unit or a collection of unit* ; as, one^ 
two, six, three men, ten pints. 

3* Abithmetio is the science of numbers, and the art of 
reckoning or computation. 

4:. There are six and only six different operations in 
Arithmetic, namely, Notation, Numeration, Addition, Sub* 
traction, MuUipHicalion, and Division. 



NOTATION AND NUMERATION. 

Sm Notation is the art of writing or expressing numbers 
and their relations to each other by means oi figures and signs. 

6o Numeration is the art of reading numbers which 
have been written or expressed by figures. 

7. There are two methods of notajtion in common use, 
namely, the Arabic and the Roman. 

8. The Arabio Notation employs ten figures to express 
numbers, namely: 

0, 1, 2, 3, 4, 5. 6, 7, 8. 9. 

Naught, One, Two, Three, Four, Five, Six, Beren, Kight, Nino. 

Questions. 1. What is a Unit ? a. What is a Number? 3. What is 
Arithmetic ? 4. How many operations are there in Ajrithmetlo ? What arc 
thej called? 5. What is Notation? 6. Numeration? 7. How many- 
methods of Notation in common use? What arc they? 8. How many and 
what fltfiu^s ^ the Arabio Notation ? 

(7) 
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9. The first Arabio figure, 0» is called a cipher^ naughty or 
sero, and when used without any other figure it stands for 
nothing ; thus, apples means no apples. 

Each of the other nine figures stands for or signifies tho 
same as tho word written under it, and to distinguish them 
from 0, they are called signifi/iant figures. 

10* To express numbers greater than nine, these fibres 
are repeated and combined in various ways. Ten is expressed 
by writing the figure 1 at the left of the cipher; thus, 10. 
In like manner twenty, thirty, forty, etc , arc expressed by 
placing 2, 3, 4, etc., at the left of ; thus, 

20, 30, 40, 60, 60, 70. 80, 90. 

Twenty, Thirty, Forty, Fifty, Sixty, Seventy, Ki^hty, Ninety. 

11, The numbers from 10 to 20 are expressed by placing 
the figure I at tho left of each significant figure ; thus, ' 

11, 12, 13, U, 15, IG, 17. etc. 

Klcren. Twelve, Thirteen, Foarteen, Fifteen, Sixteen. Seventeen, etc. 

In a similar manner all the numbers, up to one hundred, 
may be written ; thus, 

21, 36, 66, 98, etc. 

Twenty -one, Thirty-six, Sixty-six, Ninety-eight, etc. 

13. One hundred is expressed by placing the figure 1 at 
the left of two ciphers; thus, 100. In like manner two 
hundred, three hundred, etc., are written ; thus, 

200, 300, 600, 800, etc. 

Two hundred. Three Imndred, Six Iiundred, Kig^ht hundred, etc. 

9. Names of the first fig^ure, ? Its value ? What are the other flg^ures 
culled? M''hy? 10. How are numbers greater than 9 expressed? Illnstrate. 
11. Numbers from 10 to 20. how expressed? Other numbers to 100? 
13. One Imndred, two hundred, t^tc.. how expressed ? 
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13* The other nambers, up to one thousand, may be 
ezpreased by putting a significant figure iu the place of one or 
each of the ciphers in the above numbers ; thus, 

Two hundred and three, expressed in figures, is 203 

Six hundred and eighty, •• ** 680 

Nine hundred and ninety-eight, " *• 998 

14lo The simple name of any significant figure is always 
the same, but the number indicated by it depends upon the 
place the figure occupies ; for example, 6 is always six, and 
never seven. So in each of the following numbers, 2, 20, and 
200, the left hand figure is two, but in the^r«^ it is two units ; 
in the second^ two tens or twenty ; and in the third, two hun- 
dreds. Thus each significant figure has a simple or ncmie 
value, and a local or place value. 

15, When two or more figures are used together they arc 
said to express different orders o/ units. The right hand 
figure represents simple units, or units of the first order ; the 
second figure represents tens, or units of the second order ; the 
third re^^rcscnts hundreds, or units of the third order; thus, 
in the number 426 the 6 is simply six, while the 2 is two tens 
or twenty, and the 4 is four hundreds; and the number 
expressed by the three figures taken together is four hundred 
ajid twenty-six, 

16, The figures of large numbers, for convenience in 
reading, are often separated by commas into groups or 
periods of three figures each, beginning at the right The 
first or right-hand group contains units, tens, and hundreds, 



n. Other numbers to one thousand ? 14. Does the name of a figure ever 
chanije? Doc8 its value chang^c? How mwiy yalues has a figure? The 
name» of tho«e values ? 15. "What Is said of orders of units ? 16. What 
U said of groups or periods of figures ? 
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and is called the period of units; the second period contains 
thousands, tens of thousands, and hundreds of thousands, and 
id called the period of thotisandSf etc., as in the following 

NUMERATION TABLE. 








6 9, 5 4 0, 7 6. 4 7 6. 8 4 3, 

5th period, 4th period, 8d period. 2d period, 1st period. 

Trillions. Billions. Millions* Thousands. Lnits. 

17. The value of the figures in this table, expressed in 
words, is sixty-nine trillion, five hundred and forty billion, 
seven hundred and six million, four hundred and seventy-six 
thousand, eight hundred and forty-three. 

Note. The reading of a number consists of two distinct 
processes : First, reading the order of the places^ beginning at tlic 
right hand ; thus, units, tens, hundreds, thousands, etc., as in the 
Numeration Table ; and. second, reading the value of the figures, 
beginning at the left, as in Article 17, above. To distinguish these 
processes, the first may be called numerattngf and the second 
reading, the number. 

18. The vcdue of a figure is increased ten fold by removing 

Name the periods in the Numeration Table, beginning at the right. Name 
the figures in each group. 17. Sead the value of the figures in the Numer- 
ation Table. Note. How many processes In reading a number? I>e8cribe 
them, and tell what they are called. 18. How is the value of a figurt 

'^ected by changing its place ? Illustrate. What general law ? 
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it one place toward the left ; a hundred fM by removing it 
tvTo places, etc., that is, ten units of the first order make one 
ten, ten tens make one hundred, ten hundreds make one 
thousand, and, in short, ten units of any order make one unit 
of the next higher order. 

19. The cipher, when used with other figures, fills a 
place thvt would otherwise be vacant; thus, in 206 the cipher 
occupies the place of tens, because there are no tens expressed 
in the given number. 

SO. Prom the foregoing, to numerate and read a number 
expressed by figures, we have the following 

EuLB 1. Jieginning at the right, numerate, and point off 
the number into periods of three figures each. 

2. Beginning at the left, read each period separately, giving 
the name of each period except that of units, 

ExsBOiSBS IN Numeration. 



31. 


Let the learner read the foUowin 


g numbers : 


1. 


8 


11. 


4,683 


21. 


300,006 


2. 


13 


12. 


9,000 


22. 


5,634,872 


3. 


28 


13. 


35,648 


23. 


7,402,309 


4. 


346 


14. 


40,306 


24. 


4,040,060 


5. 


704 


15. 


75,00 1 


25. 


2,008,004 


6. 


358 


16. 


97,400 


26. 


32.468,312 


7. 


490 


17. 


66,040 


27. 


461,084,307 


8. 


8,645 


18. 


345,284 


28. 


5.329,684,119 


9. 


3,059 


19. 


549,608 


29. 


42.382,000,000 


la 


8,006 


20. 


203,940 


30. 

• 


702,437,600,246 



NoTB. The teacher should give examples similar to the above 
upon the blackboard or slate, sometimes inserting and sometimes 
omitting the commas, until the pupil can readily group, numerate, 



19. The cipher, for what used ? 30. Rule for namcrating and reading 
a number ? 
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and read all numbers likely to occur in his lessons or general 
reading. A like remark applies to all the following parts of the 
book. The teacher should give many original examples, varying 
in 'difficulty according to the abilities of his classes, and should 
encourage his pupils to make examples for themselves and for each 
other. 



33. To write numbers, wo have this 

EuLB 1. Beginning at the left, write the figures belonging 
to the highest period, 

2. Write the figures of each successive period in their order, 
-filling each vacant place with a cipher. 

ExBBOisES IN Notation. 

33. Let the learner write the following numbers in 
figures, and read them : 

1. Five units of the third order and six of the first. 

Ans. 506. 
Note. A cipher is written in the second place, because no unit 
of the second order is given. 

2. Three units of the fourth order, six of the second, and 
four of the first Ans. 3,064. 

3. Two units of the seventh order, one of the sixth, three 'of 
the third, and five of the second. Ans. 2,100,350. 

4. Eight units of the fifth order, two of the third, and six of 
the first. 

5. Six units of the eighth order, four of the sixth, two of the 
fourth, and five of the third. 

6. Nine units of the sixth order, two of the fourth, and 
eight of the first' 



^3. Bulo for torUing a number. NOTU. In 1^9tatlou whore should be 
trrittcQ * 
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T. "What orders of units are there in the number 3,462,895 ? 
How many units in each order ? 

8. What orders of units in the number 62,304,500 ? How 
many units in each order ? 

9. How many tens in 46? How many units beside the 
tens ? How many units in the whole of the number ? 

10. In 347 how many hundreds? How many tens in the 
tens* place ? How many units in the units' plaoo ? How many 
tens in the number ? How many units in the number ? 



Write the following numbers in figures : 

1. Two hundred and fifty-six. Ans. 256. 

2. rifty.four. Ans. 54. 

3. Six thousand and nineteen. Ans. 6,019. 

4. One thousand eight hundred and sixty-fiye. 

5. Poar hundred and forty. 

6. Twenty-fiye thousand two hundred and forty-nine. 

7. Two hundred and forty-fiver thousand six hundred and 
fifty-four. 

8. Fiye million six hundred thousand eight hundred and 
sixteen. 

9. Twenty- two million two hundred and twenty -two thou- 
sand two hundred and twenty-two. 

10. Five hundred and six million forty thousand two hun- 
dred and four. 

11. Four billion eight million six thousand eight hundred 
and ten. 

12. Thirty-five trillion four hundred and six billion eight 
hundred and twenty million two hundred and eighteen thou- 
sand four hundred and sixty-seven. 
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33. The Roman Notation employs seven capital letters 

to express numbers, viz. : 

I, V, X, L, C, D, K 

One, Five, Ten, Fifty, One hundred. Five hundred, One thousand. 

All other numbers may be expressed by combining and 
repeating these letters. 

36. The Roman Notation is based on the following prin- 
ciples : 

1st When two or more letters of equal value are united, or 
when one of less value follows one of greater, the sum of the 
values is indicated ; thus, XX stands for 20, XXX for 30, 
LXV for 65. DO for 600, MDOCLXVIII for 1768. 

2d. When a letter of less value is placed before one of 
greater, the difference of their values is indicated ; thus, IV 
stands for 4, IX for 9, XL for 40, XC for 90. 

dd. When a letter of less value stands between two of greater 
value, the less is to be taken from the sum of the other two ; 
thus. XIV stands for 14, XIX for 19, OXL for 140. 

TABLE OF ROMAN NUMERALS. 



I 


1 


X 


10 


XIX 


19 


II 


2 


XI 


11 


XX 


20 


III 


3 


XII 


12 


XXI 


21 


lY 


4 


XIII 


13 


XXII 


22 


V 


5 


XIV 


14 


XXIV 


24 


VI 


6 


XV 


. 15 


XXV 


25 


VII 


7 


XVI 


16 


XXIX 


29 


VIII 


8 


XVII 


17 


XXX 


30 


IX 


9 


XVIII 


18 


XL 


40 



95. How manf and what characters are employed in the Roman Nota- 
tion ? Value of each ? How may other numbers be expressed ? 
J96« What is the first principle in the Roman Notation ? Second ? Third 2 
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h . 


50 


DO 


600 


MDOnXTJX 


1749 


LX 


CO 


DOOCO 


900 


MDCOCXVI 


1816 


XC 


90 


M 


1000 


MDCCCXLI 


1841 


C 


100 


MD 


1500 


MDCCCXLIX 


1849 


COCO 


400 


MDO 


1600 


MDCCCLVII 


1857 


D 


500 


MDCLXV 1665 


MDCCOLXVI 


1866 



ExBEOiSES IN Roman Notation. 

37. Express the following numbers by letters : 

1. Kine. Ans. IX. 

2. Fifteen. Ans. XV. 

3. Eighteen. 

4. Twenty-four. 

5. Twenty-six. 

6. Thirty-nine. 

7. Forty. 

8. Sixty. 

9. One hundred and eighty-four. 

1 0. One hundred and ninety-six. 

11. One thousand six hundred and forty-six. 

12. The present year, A. D. . 

38. Besides the Arabic and Eoman figures, there are 
various marks used to indicate certain relations between num- 
6ers and operations' to be performed on them, as, for example, 
the si^n of equality, = ; the iign of addition, -{- ; the sign oj 
subtradionf — ; etc. 

These signs will be .^ven, and their uses explained 
hereafter, when their aid is needed. 



3S. AYhat characters are used in ArithuLetlc besides the Arabic and Roman 
iigarcB? For what? 
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ADDITION. 

39. Three apples and four apples are how many apples ? 
Ans, Three apples and four apples are seven apples. 
This is a question in addition. 

30. Addition is the process of finding how many units 
there are in two or more numbers of the same kind taken to- 
gether. The resvU of the addition is called the sum or amount. 

ADDITION TABLE. 



2 and I 


are 3 


3 and 1 


are 4 


4 and 


1 


are 5 


5 and 1 


are 6 


2 •' 2 


u 4 


3 " 


2 


<< 


5 


4 




2 


i< 


6 


5 " 2 


" 7 


2 " 3 


" 5 


3 " 


3 


<< 


6 


4 




3 


« 


7 


5 " 3 


" 8 


2 " 4 


" 6 


3 " 


4 


<< 


7 


4 




4 


<( 


8 


5 " 4 


'« 9 


2 •* 5 


H 7 


3 " 


5 


K 


8 


4 




5 


<< 


9 


5 " 5 


" 10 


2 « 6 


" 5 


3 " 


6 


<( 


9 


4 




6 


i< 


10 


6 " 6 


"11 


2 « 7 


" 9 


3 " 


7 


l« 


10 


4 




7 


« 


11 


5 " 7 


" 12 


2 •« 8 


" 10 


3 " 


8 


l< 


11 


4 




8 


M 


12 


5 ** 8 


" 13 


2 " 9 


" 11 


3 " 


9 


<< 


12 


4 




9 


«( 


13 


5 " 9 


" 14 


2 "10 


" 12 


3 " 


10 


<( 


13 


4 




10 


(« 


14 


5 "10 


" 15 


6 and 1 


are 7 


7 and 1 


are 8 


8 and 


1 


are 9 


9 and 1 are 10 


6 ** 2 


" 8 


7 " 


2 


f< 


9 


8 




2 


«< 


10 


9 " 2 


" 11 


6 " 3 


" 9 


7 " 


3 


(< 


10 


8 




3 


«< 


11 


9 " 3 


" 12 


6 " 4 


" 10 


7 " 


4 


<< 


11 


8 




4 


<* 


12 


9 " 4 


" 13 


6 " 5 


" 11 


7 " 


5 


<i 


12 


8 




5 


<4 


13 


9 " 6 


" 14 


6 " 6 


" 12 


7 " 


6 


<< 


13 


8 




6 


« 


14 


9 " 6 


" 15 


6 " 7 


" 13 


7 " 


7 


<< 


14 


8 




7 


<< 


15 


9 " 7 


" 16 


6 " 8 


" 14 


7 " 


8 


<4 


15 


8 




8 


<4 


16 


9 " 8 


" 17 


B " 9 


"15 


7 " 


9 


4i 


16 


8 




9 


(« 


17 


9 " 9 


«' 18 


6 "10 


" 16 


7 " 


10 


t* 


17 


8 




10 


44 


18 


9 "10 


" 19 



30. Wbat is Addition r What is the resvU oftlied? 
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Mental Exexcisbs 

Ex. L Bobert baa 5 cents in one hand, and 3 cents In the 
other ; how many cents has he in both hands ? Ans. 8. 

2. John bought a pencil for 6 cents, and some paper for 5 
cents ; how many cents did he pay for both ? 

3. G-eorge has 7 chiokens and David has 8 ; how many have 
both? Ans 15. 

4. Mary has 6 tulips and 9 roses ; how many blossoms has 
she? 

5. Daniel caught 9 fishes, Abel caught 6, and James caught 
5 ; how many did they all catch? 

6. A farmer had 6 cows in one pasture, 8 in another, and 7 
in another ; how many cows had he in the three pastures ? 

7. I paid 9 dollars for a barrel of flour, 8 dollars for a bo: 
of sugar, and 5 dollars for a cheese ; how many dollars did I 
pay for all ? Ans. 22. 

8. A man bought a ton of coal for 8 dollars, a cord of 
wood for 6 dollars, and a stove for 9 dollars ; what did he pay 
for all? 

9. Charles has 5 marbles, Albert has 7, and Edward has 9 ; 
how many have they all? 

10. A farmer has 8 sheep in one pen, 9 in another, and as 
many in a third pen as in both the others ; how many has he 
in the third pen? Ans. 17. 

11. A gardener raised 3 bushels of cherries, 2 bushels of 
currants, 5 bushels of peaches, and 8 bushels of pears ; how 
many bushels of fruit did he raise ? 

12. George paid 10 cents for a writing-book, 8 cents for a 
pen-holder, 2 cents for pens, and 6 cents for ink ; how much 
did he pay for all ? 
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31. A Sign is a mark which indicates an operation to be 
performed, or which is used to shorten some expression. 

33. This mark, $, is often used as a sign of the word 

(Hollar or dollars ; thus, % 1 stands for one dollar, $6 stands for 

six dollars. 

Note. It is customary to separate dollars and cents by a period; 
thus, $4.25 stands for four dollars and twenty-five cents, 

33. The sign of equality, =, signifies that the quantities 
between which it stands arc equal to each other; thus, $1 = 
100 cents ; that is, one dollar equals one hundred cents. 

34:. The sign of addition, -[-» called j»^w* or and, denotes 
that the quantities between which it stands are to be added to« 
gether ; thus, 3 -f- ^ = ^ > that is, three plus two equal five, 
or, three and two are five. 

E2C 12. How many are 3 + 5 + 4? 

13. How many are 2 4- fi + ^ ? 

14. How many are 6 + 3 + ^ ^ 

15. How many are 8 + 6 -f- ^ ? 

16. How many are 7 -f- 9 + 4 ? 



Ans, 12. 
34-8 + 4? 
94-2 + 6? 
9 + 3 + 7? 
6 + 9 + 8? 



3Sm Let the pupil frequently review the following 

Exercises in Addition. 



No. 1. 1 


No. 2. 


No. 3. 


No. 4. 


No. 5. 


4- 


h3 


^H 


^5 


2 H 


h8 


7 - 


-3 


6- 


h7 


2- 


-6 


5 - 


-5 


7- 


-9 


6- 


-8 


6- 


-9 


7- 


-3 


6 - 


-4 


1 - 


-8 


3- 


- 7 


9 - 


-3 


8- 


- 1 


8- 


-2 


3- 


-6 


8 - 


-0 


2- 


-5 


IC- 


-3 


3 - 


-5 


8- 


- 1 


4 - 


-5 


5 - 


-8 


5 - 


-6 


4- 


-9 


9 - 


-6 


7 - 


-6 


5 - 


-6 


7 - 


-5 


2^ 


-6 


4- 


-7 


9- 


-8 


9 - 


-2 



31. What is a sign? 3!3. Make the sign of dollars on tlic black-board. 
How are dollars and cents separated ? Give an example. Another. 

33. Make the sign of equality. What does it mean ? Illustrat*. 34r* Make 
the Bign of addition. What is it called / What does it mean? 



ADDITION. 
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No. 6. 


No. 7. 


No. 8. 


No. 9. 


No. 10. 1 


9- 


■f-4 


1 - 


f 4 


10 H 


h 3 


i-\ 


h 1 


H 


h 9 


6- 


f 7 


7- 


f 8 


8H 


hio 


6H 


h 10 


OH 


h 8 


8- 


f 9 


8- 


f 5 


3H 


h 8 


6 H 


h 11 


10 H 


h ^ 


6 - 


■f 2 


2- 


f 


2H 


h 7 


3H 


h 12 


GH 


h 11 


1 - 


-f-5 


5- 


f 4 


9H 


h 7 


9H 


h 


1 H 


h 2 


2- 


-f-2 


3- 


f 1 


1 H 


h 3 


8H 


- 8 


10 H 


h 7 


5 - 


- 1 


2- 


-4 


6H 


- 1 


9 - 


U 9 


7H 


h 10 


No. 11. 


No. 12. 


No. 13. 


No. 14. 


No. 15. 


8-f 


- 6 


3-f- 


- 9 


3- 


h ^ 


4H 


h 8 


6H 


h 3 


10 -f 


- 5 


7-t 


- 7 


7H 


h 2 


3 -J 


h 2 


7H 


1-12 


11 4- 


- 2 


6-f- 


- 6 


12 H 


h 5 


3H 


h ^ 


12 H 


h 4 


G -l 


- 12 


10 4- 


- 9 


10 H 


h 6 


12 H 


h 8 


11 H 


hll 


10-f 


- 8 


12-+ 


- 6 


11 H 


h 7 


10 H 


h 11 


6 H 


h 12 


9-+ 


- 1 


9 ■+ 


- 10 


9H 


h ^2 


12 H 


h 7 


11 H 


h 9 


7-- 


- 11 


8-- 


- 12 


3 - 


- 11 


11 - 


- 8 


•12- 


- 9 



Written Exsrcisks. 
36. To add when the numbers are large, and the 
amount of each column id less than ten. 

Ex. 1. A farmer sold 234 busbels^f corn, 423 bushels of 

oats, and 141 bushels of wheat; bow many bushels of grain 

did he sell ? 

Having for convenience arranged the numbers 

so that units stand under units, tens under tens, 

etc., add the units ; thus, 1 and 3 are 4, and 4 

are 8, and set the 8 under the column of units. 

Then, add the tens ; thus, 4 and 2 are 6t and 3 

are 9, and set the 9 under the column of tens, 

and so proceed till all the columns are added. 

Thus we find that the entire sum is 7 hundreds, 9 tens, and 
8 units, or 198 bushels the answer. 



OPERATION. 

284 
423 
141 

Sum 798 



36. How are numbers arranged for addition f Why ? Which column is 
added first ? What Is done with the Bom i 



20 ADDITION. 

In like manner add the nnmbers in the following examples: 

Ex. 2. 3. 4. 6. 6. 7. 8. 

$1.90 242 143 $26.01 324 1240 51234 

2.47 126 421 12.31 23 2036 2130 

3.11 211 235 41.32 241 3712 513 



Ans. $7.48 799 6988 

9. 10. 11. 12. 13. 14. 15. 

Miles. Bushels. Men. Apples. Sheep. Birds. Days. 

1310 3241 4120 4160 203 1321 8122 

3247 1302 312 1306 5120 3200 2231 

2131 2144 2103 2012 62 2134 2101 



6687 6655 

16. In 1850 the population of Virginia was 1,421,661, and 
that of Vermont was 314,120 ; what was the total population 
of Virginia and Vermont in 1850 ? Ans. 1,785,781. 

17. In 1860 the population of Massachusetts was 1.231.065 
and that of Eentuokj wasl,l55,713 ; what was the total popu- 
lation of Massachusett&and Kentucky in 1860? 

Ans. 2,386.778. 

18. A gentleman paid $135 for a horse, $243 for a chaise, 
and $121 for a harness; what did he pay for all? 

19. Add 2346, 3120, 1201. and 2002. Ans. 8669. 

20. Add $35.41, $21.24, $1.32, and $2.01. Ans. $59.98. 

21. Add 43216, 20431, 14030. Ans. 77,677. 

22. What is the sum of 3241 + 2312 + 1203 + 3120? 

23. What is the sum of 1325 -f- 2312 + 1321 + 4031 ? 

24. What is the sum of 1242 + 2123 -f 1312+2112? 

Ans. 6789. 

25. What is the sum of 3124 + 1232 + 2113 + 1220? 
2Q, What is the sum of 23102 + 52454 + 24342 ? 

27. What is the sum of 15323 + 32354 + 41302 ? 



ADDITION. 21 

ST. To add when the amount of any column is ten 
or more. 

23. A fanner raised 473 bashels of potatoes, 285 bushels 
of onions, 568 bushels of carrots, and 359 bushels of turnips; 
how many bushels of yegetables did he raise ? Ans. 1 685. 

Having arranged the numbers so thav. units 
OPERATION, stand under units, tens under tens, etc., as 
473 in example 1, add the numbers in the column 
285 of units; thus, 9 and 8 are 17, and 5 are 
568 22, and 3 are 25 units, (= 2 tens and 5 
359 units). The 5 units are set under the column 

of units and the 2 tens are added to the tens 

Ans. 1685 given in the example; thus, 2 and 6 are 7 

and 6 are 13^ and 8 are 21, and 7 are 28 tens 
(=: 2 hundreds and 8 tens). The 8 tens are set under the 
tens, and the 2 hundreds are added to the hundreds in the 
example, giving 16 hundreds, or 1 thousand and 6 hundreds, 
which, written in their proper places, give 1685 for the 
answer. 

38« In the same manner, add the numbers in the follow- 
ing short columnSf and also add across the page» as suggested 
by the sifftis, 

29. 3846 + 2843 + 63542 + 35842 -f 91326 + 73241 

30. 8305 3654 82735 12600 82145 38642 

31. 9160 5008 23064 81264 34208 26341 



21311 llii05 129706 138224 

32. 3462 + 1538 + 56421 + 36245 + 35496 + 82437 

33. 1354 6242 91367 24687 23549 4J621 

34. 1534 6215 13579 24683 35462 10820 
85. 5104 3160 20013 51000 30104 28006 



11454 181380 . 124611 

87. Explain the operatton in £x. 28. 



'Zti 



ADDITION. 



86. 4006+3567 + 41328 + 30000 +6436 + 284 
37. 5143 264 846 3812 46 3864 



88. 5274 


3S0G 


514.8 346 . 876 


29 


89. 8463 


88 


63405 87420 45362 


389 


22886 


110227 51720 




40 8716 


+ 501 


+ 432167 + 67958 + 


8957351 


41. 4822 


9 


9S721 2780 


2761852 


42. 1920 


2001 


702 8765 


8578127 


43. 1861 


92 


96 83217 


101 



531686 20297431 

39. In solving the foregoing examples, the learner has 
already become familiar with all the operations in addition ; 
hut to enable him readily to tell how to add, we give the 
following 

EuLE. Write the numbers in order, units under units, tens 
under tens, etc. Draw a line beneath, add together the figures 
in the units column, and if the sum, he less than ten set it under 
the column ; hut if the sum he ten or more, write the units as 
before, and add the tens to the next column. Thus proceed 
till all the columns are added, 

40. Proof. The usital mode of proof is to begin at the 
top and add dottmward. If the work is right, the two sums 
will he alike. 

Note 1. By this process, we combine the figures differently, and 
hence shall probably detect anj mistake which may hare been made 
in adding upward. 

30. , Why is a Rule for addition given ? Repeat the Rule. If the amount of 
any column is 10 or more, where is the right-hand figure of the amount written i 
Why t What is done with the left-hand figure or figures i Why ? 

4:0. How is addition proved? Why not add tfpirard a «econd <{«»e? In 
addition is it desirable to name the flgares as we add them t Why not f 



ILLUSTRATION. 



ADDITION. 23 

Ez. 44. In adding upufard we say 4 and 6 are 10, and 5 

are 15, and 8 are 23, etc. ; but in adding 

downward, we say 8 and 5 are 13, and 6 

53468 . are 19, and 4 are 23, etc. ; thus obtaining 

72635 the same result, but by different comhina- 

24376 tions. 

27694 
If we do not obtain the same result by 

Sum, 178073 the two methods, one operation or the other 

is wrong, perhaps both, and the work must 

Proof, 178073 }^ carefully performed again. 

Note. In adding it is not usually desirable to name the figures 
that we add; thus, in Ex. 44, instead of saying 4 and 6 are 10, and 
5 are 15, and 8 are 23, it is shorter and therefore better to say, 4, 10, 
15, 23 ; and then setting down the 3, say 2, 11, 18, 21, 27, etc. 

45. A grain dealer bought 3756 bushels of wheat of A, 
2347 bushels of B, 1346 bushels of G, and 5468 bushels of 
D ; how many bushels of wheat did be buy? Ans. 12917. 

46. I paid % 3465 for a farm, S15000 for a mill, $ 6795 
for a lot of wool, and $ 4620 for 40 shares of railroad stock ; 
how much did I pay for all this property ? Ans. $29880. 

47. Bought 3 city lots for $15345, and sold them so as 
to gain $ 3639 ; what sum did I receive for them? 

Ans.. $18984. 

48. A man commenced trade with $ 5345, and in one year 
he gained $3462; what was he worth at the end of the 
year? 

49. Add three hundred and twenty-five ; two thousand 
one hundred and fifty-four ; two hundred and fourteen ; twenty- 
three thousand ^v^ hundred and forty-one ; and three hundred 
and seventy-five. Ans. 26609. 

50* What ig the sum of thirty-four thousand five ban- 
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dred and fortj-siz ; five million, two hnndred and seyentj-six 
thousand, four hundred and nineteen ; and fortj-two million , 
six hundred and twenty-four thousand, five hundred and eighty 
seven ? Ans. 47,935,552. 

51. England and Wales contain about 55,100 square ' 
miles ; Scotland, 29,600 ; and Ireland, 32,000 ; what is the 
area of the British Islands ? 

52. The population of England in 1851 was 1G,921,888 ; 
of Scotland, 2,888,742 ; of Wales, 1,005,721 ; and of Ireland, . 
6,515,794; what was the population of Great Britain and 
Ireland? Ans. 27,332,145. 

53. In 1850 the population of l^ew York was 515,547; 
of Philadelphia, 340,045; oi Baltimore, 169,054 ; of Boston, 
136,881; of New Orleans, 116,375; and of Cincinnati, 115, 
436 ; what was the number of inhabitants in these six cities in 
1850? Ans. 1,393,338. 



SUBTBAOTION. 

4:1« Three apples taken from seven apples leave how 
many apples? Ans. Three apples from seven apples leave 
four apples. This is a question in Subtraction. 

4:3. SuBTBAGTiON is taking a less number from a greater 
number of the same kind, to find their difference. 

The greater number is called the minuend ; the less number, 
the suBTBAHEND ; and the difference, the kbmaindxb. 

49* WliatlsSnMnotionf WbattheMinaeiulf Subtrahends Bemalnder? 



SUBTRACTION. 
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SUBTRACTION TABLE. 



1 from 2 leayes 1 


2 from 3 leaves 1 


3 from 4 leaves 1 


1 •• 3 


" 2 


2 


u 4 




2 


3 


"5 ••2 


1 " 4 


" 3 


2 


" 5 




3 


3 


•« G "3 


1 •• 6 


•• 4 


2 


•• 6 




4 


3 


" 7 " 4 


1 '• 6 


" 5 


2 


u 7 




5 


3 


"8 '-5 


1 •• 7 


'• 6 


2 


" 8 




G 


3 


«' 9 "6 


1 •• 8 


M 7 


2 


•• 9 




7 


3 


u 10 " 7 


1 " 9 


" 8 


2 


" 10 




8 


3 


•' 11 *' 8 


1 •• 10 


" 9 


2 


•• 11 




9 


3 


" 12 *« 9 


1 « 11 


" 10 


2 


" 12 




10 


3 


•' 13 " 10 


4 from 5 leaves 1 


5 


from 6 


leaves 1 


6 


from 7 leaves 1 


4 •• 6 


" 2 





" 7 




2 


6 


"8 "2 


4 •' 7 


" 3 


5 


•« 8 




3 


6 


"9 "3 


4 '* 8 


" 4 


5 


•' 9 




4 


6 


*• 10 ** 4 


4 " 9 


" 5 


5 


•* 10 


' i< 


5 


6 


" 11 " 5 


4 " 10 


- 6 


5 


•• 11 




6 


6 


•• 12 " 6 


4 '• 11 


" 7 


5 


•* 12 




7 


6 


.< 13 a 7 


4 " 12 


" 8 


5 


*' 13 




8 


6 


•• 14 " 8 


4 " 13 


" 9 


5 


M 14 




9 


6 


«• 15 «* 9 


4 " 14 


'• 10 


5 


" 15 




10 


6 


" 16 ** 10 


7 from 8 


leaves 1 


8 


from 9 leaves 1 


9 from 10 leaves 1 


7 " 9 


" 2 


8 


*' 10 




2 


9 


*• 11 " 2 


7 " 10 


" 3 


8 


« 11 




3 


9 


•• 12 " 3 


7 " 11 


M 4 


8 


" 12 




4 


9 


*• 13 " 4 


7 •• 12 


" 6 


8 


" 13 




5 


9 


u 14 .. 5 


7 " 13 


" 6 


8 


M ]4 




G 


9 


•' 15 " 6 


7 " 14 


" 7 


8 


" 15 




7 


9 


" 16 •* 7 


7 « 15 


•• 8 


8 


** U 




8 


9 


•• 17 •• 8 


7 " IC 


•' 9 


8 


.< 17 




9 


9 


•• 18 " 9 


7 " 17 


" 10 


8 


" 18 




10 


9 


" 19 " 10 






2ti SUBTBACnOK. 

Mental Exeboises. 

Ex. 1. Joseph has 8 marbles in his right hand, and 5 in his 
left hand ; how many more marbles has he in his right hand 

than in his left? Ans. 3. 

2. Thomas paid 10 cents for a melon, and 4 cents for an 

orange ; how mach more did the melon cost than the orange ? 

3. Daniel paid $ 1 2 for a colt and $ 5 for a lamb ; how much 
less did the lamb cost than the colt? 

4. A boy having 15. peaches gave away 8 of them; how 
many had he remaining? 

5. A man owing $ 17 paid $ 9 ; how much did he then owe? 

6. Bought goods for $ 9 and sold them for $ 13 ; how much 
did I gain ? Ans. $ 4. 

7. Sold goods for $ 15, which was $ 6 more than they cost 
me ; what did I pay for them ? 

8. William is 18 years old and George is 9 years younger; 
how old is George? 

9. John had 17 cents and spent 9 of them ; how many cents 
had he then ? 

10. A* tailor had 15 yards of cloth, from which he sold 9 
yards ; how many yards remained ? Ans. 6. 

11. Samuel is 16 years old and David is 9 ; how much older 
is Samuel than David? 

1 2. Isaac had 1 2 marbles, but has lost 7 of them ; how 
many marbles has he now ? 

4:3* The sign of subtraction^ — , called mimis or less, 
signifies that the number after it is to be taken from the num- 
ber before it ; thus, 7 — 4=3; that is, seven minus four, or 
seven less four, equals three. 

Ex. 13. How many are 9 — 5? Ans. 4. 

43. Make the signi of Subtraction on the black-board. What is it called I 
What does it mean ? Illastrate. 
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14. How many are 8 — 6? 12 — 3? 10 — 7? 

15. How many are 12—6? 9 — 6? 11 — 6? 

16. How many are 16 — 7? 16 — 9? 13—8? 

17. How many are 17 — 6? 12 — 8? 18 — 9? 

18. How many are 18— 7? 16 — 9? 14—9? 
4:4. Let the pupil frequently review the following 

- Exercises in Subtraction. 



No. 1. 


No. 2. 


No. 3. ) No. 4. I 


No. 6. 


6 — 2 


9 — 6 


7 — 4 


8 — 6 


13 6 


8 — 6 


6 — 3 


9 6 


7 — 7 


6 4 


3 — 1 


10 — 4 


12 — 6 


7-0 


8— 3 


9 — 7 


7 — 5 


8 — 7* 


9 — 3 


10—6 


7 — 3 


3 — 3 


4 — 1 


2 — 2 


7— 1 


6 — 4 


3-0 


6—3 


6 — 5 


11—3 


4 — 2 


7 — 2 


7 — 6 


15 — 9 


12—4 


2—1 


8 — 4 


9 — 8 


12 — 8 


15 10 


No. 6. 


No. 7. 


No. 8. No. 9. 


JSfo. 10. 


9 — 4 


10 — 6 


12—9 


15—7 


14—8 


8 — 2 


12 — 3 


14 6 


17—9 


16—6 


12 — 6 


16 — 4 


11 7 


14— '6 


10—9 


10 — 7 


11—5 


4— 3 


10—8 


13-4 


12 — 7 


18 — 2 


9— 2 


9— 1 


15 6 


14 — 2 


14 — 7 


11—6 


10-- 


18— 7 


16 — 7 


8 — 1 


12 — 10 


10—10 


17—8 


16 — 8 


11—4 


15—6 


18— 8 


14—4 


No. 11^ 


No. 12. 


No. 13. 


No. 14. 


No. 15. 


17— 6 


15—11 


18—6 


17 — 11 


16 — 12 


16—9 


17 — 10 


16 — 10 


18— 5 


18—4 


14—10 


14—9 


14 — 12 


IG— 8 


17—5 


18— 9 


11— 8 


12— 1 


13—9 


14—3 


12—11 


16—6 


15—4 


15—3 


17—7 


15 12 


10—3 


13—8 


18 16 


16 — 12 


13—7 


13—. 5 


18—12 


16— 2 


13 — 11 


18 — 10 


18— U 


15 — 13 


14 — 11 


11—9 
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SUBTRACTION. 



Wbittbn Exbboisbb. 

4:5. To subtract when no figure in the subtrahend 
is greater than the figure above it. 
Ex. 1. From 837 take 523. kas. 314. 



Operation. 
MinueDd, 837 
Subtrahend, 523 

Bemainder, 314 



Having written the less nnmbor under 
the greater, units under units, tens under 
tens, etCy we say 3 from 7 leaves 4, 2 
from 3 leaves 1, and 5 from 8 leaves 3 ; 
therefore the remainder is 314. 



In like manner solve the following examples : 



Ex. 2. 



3. 



4. 



5. 



6. 



From $ 53.68 $ 736.45 38697 336495 636942 
Take $21.43 $325.13 13543 243345 314241 



Ans. $32.25 


$411.32 


143150 




7. 


8. 


9. 


10. 


11. 


Hoars. 


Hen. 


Women. 


Children. 


Horses. 


From 9368 


65439 


63548 


390642 


897436 


Take 3215 


25316 


21410 


180321 


135223 



40123 210321 

12. By the census of 1 860, there were 326072 inhabitants in 
New Hampshire, and 628276 in Maine ; how much less was 
the population of New Hampshire than of Maine ? 

13. By the census of 1860, the population of Mississippi was 
791396, and that of the United States Territories was 220143 ; 
how many more people were there in Mississippi than in the 
Territories? Ans. 571253. 

14. A farmer bought a farm for $ 3465, and sold it for 
$ 4689 ; how much did he gain? An& $ 1224. 

15. How many are 29 less 16 ? 876 less 346 ? 



45. How are numbers arranged for Subtraction t Wllj? WUch figure ia 
•nbtraoted first? Where is the Remainder written f 
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16. How many aie 89 less 74 ? 963 less 241 ? 

17. Howmany are836 — 215? 8360—6320? 

18. How many are 869 — 349? 9386 — 2150? 

4:6. To subtract when any figure in the subtrahend 
is greater than the figure above it. 

19. From 863 take 249. Ans. 614. 

Two methods for explaining this opera- 
Opx&atioh. ti^^ ^^ jjj common use. 

Minuend, 863 ist As we cannot take 9 units from 3 

Subtrahend, 249 units, one of the 6 tens is put with the 3 
Jh* • A fliT ^^i^s, making 13 units, and then, 9 units 
' from 13 units leave 4 units, which is set 

under the units. Now, as one of the 6 iens has been used, 
only 5 tens remain in the minuend, and 4 tens from 5 tens 
leave 1 ten, and, finally, 2 hundreds from 8 hundreds leave 
6 hundreds; therefore the entire remainder is 614. 

2d. We may add 10 units (equal to 1 ten) to the three 
units, making 13 unit-^. From this sum we subtract the 9 
units. In subtracting the next column, instead of taking away 
1 of the 6 tens in the minuend, we may ctdd 1 ten to the 4 
tens in the subtrahend, and then take the sum (5 tens) from 
the 6 tens, and the result is 1 ten as by the former process. 

^he second mode depends on the principle, that if two num- 
bers are equally increassd, t/ie differ ^mce between them remains 
unchanged. Now, in solving Ex. 19 by the second method, 
we add 10 units to the minuend, and 1 ten (the same a« 10 
units) to the subtrahend^ and therefore find the same remainder 
as by the first method. 

40. How many raetboda of slibtrnctln^ when a figure of the subtrnhend 
is greater than the flg'.ire over it - Kxpiain the first method. Explain the 
f>ccond. The sccoml depends on what prinoiple f Jstke same wumb§r added 
to mittuend and mOtrahcnd ? Mow 1 
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4:7. In the same mantier solye the following examples, 
taking each lower number from the one over it in each exam- 
ple ; also, subtract in the manner indicated by the signs. 



20. 



21. 



J 86326 — 43710 63684 — 36146 74663 — 53462 

(34613 — 23620 21392 — 19324 43158 — 25319 

61713 32292 16822 28143 

f 58327 — 36418 66888 — 43682 83624 — 34261 

143618 — 18294 51364 — 35176 52842 — 21638 



22. 



18124 

(73926 — 53614 
(61498—39182 



r 99594 — 
^"^^ (81940 — 



14432 

74660 
50706 

23954 



83654 
8263 



46832 
36481 



8506 

46839 93654 

3642 8432 

43197 

39481 73162 

22814 61928 



12623 

9342 
584 

8758 

G8243 

34821 



11234 



4:8. The pupil having become familiar with the modes of 
subtracting, we aid him by givipg the followiDg : 

EuLB 1. Write the less number under the greater, units 
under units, tens under tens, etc, and draw a line beneath, 

2. Beginning at the right hand, take each figure in the sub- 
trahend from the figure above it, and set the remainder under 
the line, 

3. Jf any figure in the subtrahend is greater than the 
figure above it, add ten to the upper figure and take the lower 
figure from the sum ; set doum the remainder, and considering 
the next figure in the minuend one less, or the next figure in 
the subtrahend one greater, proceed as before. 



48* What is the Rnle for Sabtraction f 
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4:9« Proov. Add the subtrahend and the remainder 
together, and the sum should be the mintiend. 

Note 1. This proof rests on the self-evident truth, that the 
fffhole of a thing is equal to the sum of all its parts ; thus, the min" 
vend is separated into the two parts, suhirakend and remainder ; 
hence the sum of those parts must he the minuend. 



ILLUSTRATION. 

Minuend, 8264 
Subtrahend, 3692 



Ex. 24. As the sum of the subtrahend 
and remainder is the minuend, the work 
is supposed to be right. 



Bemainder, 4572 



Proof, 8264 

25. 

Inches. 

From 83G5 
Take 4879 



26. 

Men. 

636554 
482732 



Bern., 3486 



27. 

Gallons. 

966482 
331779 

684703 



28. 

Apples. 

835670 

482984 



Prom 
Take 



Proof, 8365 

(7) (9) (13) 
8 3 
2 6 7 



Ans. 5 3 6 



29. Here, we cannot take 7 from 3, 

nor can we borrow from the tens* place, 

as that place is occupied bj ; but wc 

can borrow one of the 8 hundreds, and 

separate the one hundred into 9 tens and 

10 units ; then, putting the 9 tens in the place of tens, and 

adding the 10 units to the 3 units in the minuend, we can 

subtract 7 from 13, 6 from 9, and 2 from 7. 

Note 2. This process will probably be more readily understood 
by the young learner than the second method given in the rule, 
though the latter, for conrenience, is usually adopted. 



49. WJiat the proof? On what principle does the proof rest ' Illustrate, 
Explain Kx. 29. Which mode of subtracting is more readily understood' 
Which more convenient i 
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AUBTRAOTION. 






sa 


81. 


82. 


33. 


34. 


From $5304 
Take $2457 


Days. 

6403 
3846 


Sheep. 

5030 
2684 


HUes. 

9034 
7692 


BasheU. 
8005 

3689 



$2847 2346 4316 

35. Washington was bom in 1732, and died iu 1799; at 
what age did he die ? Ad& 67. 

36. How many years have passed sinoe the discovery of 
America in 1492? 

37. Jamestown, in Virginia, was settled in 1607; how 
many years from that date was the Declaration of Independence 
in 1776 ? Ans. 169. 

38. Queen Victoria was born in 1819 ; how old was she in 
1865? Ads. 46. 

39. A merchant bought goods for $ 3846, and sold the same 
for $ 5050 ; what was his gain ? An& $ 1204. 

40. A merchant paid $ 8004 for goods, and sold the same 
for $ 6846 ; what was his loss? 

41. How many years from the discovery of America by 
Columbus, in 1492, to the settlement of Plymouth by the 
Puritans, in 1620? Ans. 128. 

42. In 1864 a man died at the age of 87 years ; in what 
year was he bom ? 

43. The sum of two numbers is 80304, and the greater 
number is .54836 ; what is the less? Ans. 254G8. 

44. The less of two numbers is 34685, and their sum is 
90304 ; what is the greater? Ans. 55619. 

45. The difference between two numbers is 3684, and tho 
greater number is 8002 ; what is the less ? 

46. From one thousand eight hundred and sixty-five take 
one thntisand four hundred aud ninety two. 



sv9rBMm<xs. 83 

47. Fiom two milBon, three bandied and sixty-one thon- 
eand, foar handled and seventeen, take one million, five hun- 
dred and foTty-mx thoasand, two hundred and eighty-nine. 

Ana. 81l»128. 

48. Suppose . the distance from the earth to the sun is 
94879956 miles, and that from the earth to the moon is 
240000 miles ; how much farther is the sun than the moon 
from the earth ? 

49. The poptilation of the United States was 31,443,790 
in 1860, and 23,191,876 in 1850 ; what was the increase in 
ten years? Ans. 8,251,914. 

50. " Suppose tiie outstanding publio debt of the United 
States to be $ 2,800,000,000, and that $ 125,375,287 now 
in the treasury be applied to its payment, what would then be 
their uidebtedness ? 



EXAMPLES IN ADDITION AND SUBTRACTION. 

1. From the sum of 94 and 86, take 117. Ans. 63. 

2. Erom the sum of the three numbers, 629, 493, and 896, 
lake the sum of 968 and 563. Ans. 487. 

3. I owe three notes, whose sum is $ 3895 ; one of these 
notes is for $1348, another for ( 863 ; for how much is the 
third? Ans. $1684. 

4. Afannet having 1275 acres of land, sold 318 acres at 
one time, 227 at another, and 175 at another ; how many acres 
has he remaining? 

5. If a man's income id (1865 a year, and he pays $200 for 
rent, $468 for food, $278 for clothing, and $712 for other 
expenses, how much will he save in the year ? Ans. $ 207. 

7. How many are 876 + 392 + 847 — 963 ? 
d. How many are 986 + 389 + 549 — 846? 



34 8UBTEA0TION. 

9. Two men start from the same place and travel in the 
same direction, one goes 125 miles, the other 876, how far 
apart are they ? How far if they had travelled in opposite 
directions ? 

10. From T,000,000 subtract 8901 + 101. 

Ans. 6990998. 

11. A man purchased a farm for $ 6890, and having paid 
$ 575 for an additional piece of land, he sells the whole for 
$ 7500; docs he gain or lose, and how much? 

12. In a Union school there are four departments ; in the 
first there are 125 scholars, in the second 379, in the third 
437, and in the fourth 487 ; how many scholars does it con- 
tain ? If 692 are boys, how many are girls? 

First Ans. 1428. Second Ans. 736. 

13. A general started oat on a campaign with three regi- 
ments of soldiers, the first numbered 1025 men, the second 
975, the third 875 ; after a battle he finds but 2575 in all 
reported fit for duty ; how many men has he lost ? 

14. How many are 687 + 594 + 369 — 918? 

15. In 1850, the population of New York was 615547; 
that of Philadelphia, 340045; of Baltimore, 169054; and of 
Boston, 136881. At the same time, the population of London 
was about 236324 1 ; what was the difference between the 
population of London and the aggregate population of the four 
cities named in the (Jnited States? Ans. 1201714. 

16. A merchant bought some flour for $ 347, some rye for 
$ 236, and some oats for $ 563 ; he sold the whole for $ 1275. 
Did he gain or lose ? How much ? 

17. Mr. Jones gives $ 2376.43 to his four sons, as follows : 
to Daniel, $ 534.68 ; to James, $ 354.68 ; to Thomas, $ 486.39 ; 
9ad the rest to David. What does David receive? 

Ans. $1000.68. 



MUIiTIFLIGATION. 35 



MULTIPLICATION. 

SO. In 1 bushel there are 32 quarts ; how many quarts 

are there in 8 bushels? 

i8t Method, 2d Method, This example may be solved 

BT ADDITION. BT MULTiPLicATio2f. by odditton, as by the 1st 

3 2 3 2 method ; but as there will 

3 2 8 eyidentlybe8 timesasmany 

3 2 quarts in 8 bushels as there 

3 2 Product* 2 5 6 are in 1 bushel, it may be 
3 2 more briefly solved as by the 

3 2 2d method ; thus, 8 times 2 units are 16 units, 
3 2 ==1 ten and 6 units; write •the 6 units in the 
3 2 place of units, and then say 8 times 3 tens are 

24 tens, which, increased by the 1 ten previ- 

Sum, 2 5 6 ^^ly obtained, make 25 tens, = 2 hundreds 
and 5 tens, and when these are written in their proper places 
we have 256 quarts for the true result. This, when solved 
by the 2d method, is a question in multiplication, 

01. Multiplication is a short method of adding equal 
numbers; or, it is a short method of finding how many 
units there are in any number of times a given number. 

The number repeated is called the multiplicand ; the num- 
her showing how many times the multiplicand is taken is the 
MULTiPLiEB ; the sum, or result of the multiplication, is the 
PRODUCT. The Multiplicand and Multiplier are called Fac- 
tors. 

50. Exphiin the two methods of solving the alK>Te example. Which is 
best? 

51. What is Multiplication ? Another definition. What is the Multipli- 
cand f MulttpUer? Frodnot? Factors? 0i£* Repeat the HultipUoation 
Table. 
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llUl/riPLICATIOK. 



«S3, The pnpily beftre ftdTanding further, should learn 
the following 



MULTIPLICATION TABLl. 



Once 


Twice 


Three times 


Fovr times 


Five times 


Six times 


1 is 1 


1 are 2 


1 are 3 


1 are 4 


1 are 5 


1 are 6 


2 •• 2 


2 " 4 


2 " 6 


2 " 8 


2 " 10 


2 •• 12 


3 " 3 


3 " fl 


3 " 9 


3 " 12 


3 " 15 


3 '• 18 


4 " 4 


4 " 8 


4 " 12 


4 " 16 


4 " 20 


4 " 24 


6 " 5 


5 " 10 


5 " 15 


5 " 20 


6 " 25 


5 •• 30 


6 " 6 


6 " 12 


6 " 18 


6 " 24 


6 "SO 


6 «• 36 


7 '• 7 


7 " 14 


7 " 21 


7 " 28 


7 " 35 


7 •' 42 


8 " 8 


8 " 16 


8 " 24 


8 " 32 


8 " 40 


8 " 48 


9 " 9 


9 " 18 


9 " 27 


9 " 36 


9 "45 


9 " 54 


10 "10 


10 " 20 


10 " 30 


10 " 40 


10 •' 50 


10 " 60 


11 "11 


11 " 22 


11 " 33 


11 " 44 


11 " 55 


11 '* 66 


12 " 12 


12 •• 24 


12 " 36 


12 " 48 


12 " 60 


12 " 72 


Seren times 


Eight times 


Nine times 


Ten times 


Xleren times 


TweWetimefl 


1 are 7 


1 are 8 


1 are 9 


1 are 10 


1 are 11 


1 are 12 


2 " 14 


2 " 16 


2 " 18 


2" 20 


2" 22 


2" 24 


3 "21 


3 " 24 


3 " 27 


3" 30 


3 " 33 


3" 36 


4 "28 


4 " 32 


4 " 36 


4'* 40 


4" 44 


4" 48 


6 "35 


5 " 40 


6 " 45 


6" 50 


6" 55 


5" 60 


6 •*42 


6 " 48 


6 " 54 


6" 60 


6" 66 


6" 72 


7 "49 


7 " 56 


7 " 63 


7 " 70 


7" 77 


7" 84 


8 " 56 


8 " 64 


8 " 72 


8" 80 


8" 88 


8" 96 


9 "63 


9 " 72 


9 " 81 


9" 90 


9" 99 


9 " 108 


10 " 70 


10 " 80 


10" 90 


10 " 100 


10 "110 


10 "120 


11 " 77 


11 " 88 


11 " 99 


11 "110 


11 "121 


11 " 132 


12 " 84 


12 " 96 


12 " 108 


12 " 120 


12" 132 12** 144 
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Mbntal ExBBGI8X& 

1. How many leaves will Z^sheets of paper make if each 
sbeet is folded in 8 leaves? Aps. 56. 

2. In bow many days can I do as much work as 9 men can 
do in 6 days ? 

8. One peck contains 8 quarts ; how many quarts are there 
in 3 pecks? 

4. If 9 yards of cloth are required to make 1 garment, how 
many yards are required to make 8 such garments? 

5. How many men can do as much work in 1 day as 6 men 
can do in 9 days ? Ans. 54. 

6. If you solve 9 examples each hour, how many examples 
will you solve in 9 hours ? 

7. When flour is worth $ 10 per barrel, how much must 
be paid for 7 barrels? 

8. If 12 inches make 1 foot, how many inches are there 
in 3 feet? Ans. 36. 

9. In 1 year there are 12 months; how many months are 
there in 2 years ? 4 years? 3 years? 7 years? 5 years? 
8 years ? 

10. If i deposit $10 a month in a savings bank, how 
much shall I d<^osit in 5 months? In 4 months? In 8 
months ? In 9 months ? 

33* The 51^71 of multiplication^ X» signifies that the two 
numbers between which it stands are to be multiplied together ; 
thus, 6 X 5 = 90 ; that is, six multiplied by five equals thirty, or 
six times five are thirty. 

Ex 11. How many are 7 X 4? -A.ns. 28. 



G3. Make the sign of multlpUcatlon on the blaek4xN»d« What doe» it 
signiiy? 
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MULTIPLICATION. 



S4r« Beview until familiar the following 



No. 1. 

3X6 
X4 
X 8 
X 7 
X8 
X2 
X 8 
X 6 



6 
5 

4 
7 
9 
2 
1 



Exercises in Multiplication. 



No. 2. 

4X6 
7X3 
6X8 
5X4 
8X3 
9X4 
6X9 
3X8 



No. 3. 
8X4 

7X9 
X 6 
X 9 
X 5 
X 6 
X 7 



6 
4 
6 
7 
6 



8X8 



No. 4. 

8X7 
X 6 
XO 
X 1 
X 7 
X 8 
X 2 
X 3 



6 
5 
6 
3 
4 
7 
9 



No. 6. 
6X3 
7X5 
9X6 
8X6 
7X4 
6X7 
2X9 
3X6 



No. 6. 

7X7 
8X5 
10 X 2 
3X9 
6X5 
8X9 
4X6 

9X6 



No. T. 

10 X 3 

8X2 

6 X 1 

r X 10 

6X2 

12 X 3 

4 X 11 
6 X 12 



No. 8. 

1 X 8 

t X 10 

12 X 5 

8 X 10 

7 X12 
12 X 4 

8 X 11 
9X7 



No, 9. 

12 X 8 

t X 11 
9X8 

4 X 10 

8 X 1 
12 X 2 

9 X 9 
11 X .3 



No. 10. 

11 X 7 

12 X 6 
9 X 10 

10 X 6 
4 X 12 
4X4 

6X 11 
8 X 12 



No. 11. 


No. 12. 


No. 13. 


No. 14. 


No. 15. 


12 X 7 


11 X 6 


12 X 11 


10 X 10 


11X9 


10 X 8 


10 X 7 


11 X 12 


11 X 11 


6X3 


6 X 12 


5 X U 


3 X 11 


9 X 12 


11 X 2 


6X0 


4X3 


6X9 


3 X 10 


10 X 11 


6 X 1 


5 X 10 


9 X 11 


2X12 


10 X 12 


10 X 9 


12 X 1 


3 X 12 


11 X 8 


12 X 10 


12 X 9 


10 X 5 


11 X 6 


1 X 1 


4X2 


11 X 4 


12 X 10 


10 X 4 


2 X 11 


12 X 12 



MULTIPLICATION. . . 89 

Written Exbroisss. 

SS, To multiply by a single figure. 

Ex. 1. Multiply 819 by 6 Ana 53H. 

VIBST OPERATION. 

879 
6 



Since 819 is to be multiplied by 6, g ^ units, 

each order of its units must be multiplied ^ 2 tens 

by 6 ; hence the product must consist of ^ g Jmndj^g, 

54 units, 42 tens, and 48 hundreds; 

and, therefore, the product is 5 2 7 4 

Instead of writing the products of the units, tens, etc., 
separately and adding the several partial products, it is more 
convenient, and, therefore, customary to multiply as in the 

SECOND OPERATION. Here, by the same plan as in Article 

819 ^0, we say, 6 times 9 are 54 ; set down 

6 the 4, and then say, 6 times 7 are 42, 

and 5 are 41 ; set down the 1, and then 

5 214 gay, 6 times 8 are 48 and 4 are 52 ; set 

the 2 and 5 in their proper places, and 
the entire product, is the same as before. 

«S6. From the above we have the following 
Rule. Write the mtdtipUer under the mtdttpUcand, and 
draw a line beneath ; multiply the units of the multiplicand, 
set the units of the product under the multiplier, and add the 
tens, if any, to the product of the tens, and so proceed till 
the example is solved 

55. Kxplain the First Solution of Example one. Explain the Second So- 
lution. Are the two methods alike in principle ? Which is the more convenient 
in practice? 56. Which figure of the multipUcand is multiplied first ? Where 
are the units of the product written? What is done with the tens ? Bepeattbt 
ftule. 
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MULTIPUQAXIOIf, 



Ex. 2. 

Multiplicand, $ 5.3 6 
Multiplier, 7 

Product, $ 3 7.6 2 



a. 

642 
4 

2568 



5. 

9843 
2 

19686 

8. 

439684 
5 

2198420 

11. 

854839 
9 



6. 

3645 
9 



9. 

389642 
7 



12. 

$ 9 8 6.4 7 
9 

8 1778.23 



4. 
954 

8 



7. 

634508 
3 



10. 

823465 
6 

4940790 

13. 

866732 
4 



Ans. 319210. 



Ans. 516324. 



An& 47684a 



14. Multiply 63842 by 6. 

15. Multiply 80687 by 7. 

16. Multiply 86054 by 6. 

17. Multiply 12309 by 4. 

18. Multiply 69480 by 8. 

19. Multiply 40069 by 9. 

20. Multiply 562347 by 2. 

21. Multiply 385462 by 3. 

22. How many are 3584 X 7? 

23. How many are 8639 X 4? 

24. If 1 farm is worth $ 6375, what axe 6 farms worth, at 
&e same price ? 



Ans. 26088, 



KUIiTIFIiUlATiaEr. 41 

25. Ill 1 square foot there are 144 square inches; how 
many square inches are there in 9 square feet ? 

26. In 1 solid foot there are 1728 solid inches; how many 
solid inches are there in 8 solid feet? Ans. 13824. 

57. To multiply by a number expressed by two or 

more figures. 

27. In 1 bushel there are 32 quarts; how many quarts are 
there in 48 bushels? > 

OPBRATION. 

Multiplicand. 3 2 ^^'^* "^'^^^^P^y ^^ ^» ^« ^^^^S'^ 

Multiplier, . 4 8 « ^ere the only figure in the 

multiplier ; then multiply by 4, 

Partial .) 2 5 6 and set the first figure of this 

Products, J 12 8 product in the place of tens ; for 

multiplying by the 4 tens is the 

True Product, 16 3 6 same as multiplying by 40, and 
40 times 2 units are 80 irnUs = 8 tens ; that is, the pro- 
duct of units by tens is tens. Having multiplied by each figure 
in the multiplier, the sum of the partial products is the true 
product. 

«S8« Similar reasoning applies however many figures there 
may be in the multiplier. Hence^ 

BuLE 1. Set the multiplier wider the multiplicand, and 
draw a line beneath, 

2. Beginning at the right hand of the multiplicand, multiply 
the multiplicand by each figure of themuUiplier, setting the first 
figure of each partial product directly under the figure of the 
multiplier which produces it, 

3. The Sum of the partial produxsts wUlbe tJte true product. 



57. Explain the solution of Example 30. Wbere is the first figure of each 
partial product written f Why? d8. Aepeat the fiule. 



42 MtTLTDPLICATION. 

SO* Proot. Multiply the multiplier hy the multipliccmd, 
and, if correct, the result will be like the first product. 

Note. This proof rests on the principle, that the order of tha 
factors is immaterial; 3X4=4X3; 6X2X7=2X7X5=2X6X7, etc. 

Ex. 28. Multiply 669 by 4T8. 

OPBKATION. PBOOF. 

Multiplicand, 5 6 9 4 7 8 

Multiplier, 4 7 8 6 6 9 



4552 4302 

3983 9868 

22-T6 2a90 



Product, 27 19 82 = 27 19 82 

60. In the same manner solve the following examples, 
multiplying each upper number by the one under it in each 
example ; also multiply in the manner indicated by the «»^rn«. 

«Qr8X9 24X1T 634X376 4362X3264 
"^^•16 X 7 21 X 14 428X245 2468X1357 

o^r7X6 36X24 668X^92 5486X3698 
(9X8 27X32 634X346 2534X4368 

Q, (9X9 46X54 648X396 8682X3842 
^^•^8X6 35X43 827X423 6342X4362 



■{ 



QopXS 88X77 986X68 4 9999X6843 
"^"•(8X7 64X72 379X793 4682X7953 

33. If a steamboat sails 12 miles per hour, how far will she 
sail in 24 hours ; that is in 1 day? 

34. If a steamboat sails 288 miles per day, how far will 
she sail in 28 days ? 

{^9. Proof? Principle! 



MULTIPLICATION. 43 

35. What IB the yalae of 37 acres of land, at $ 13.36 per 
acre? Ana. $494.32. 

36. How long will it take 1 man to do as much work as 
24 men can do in 75 days? Ans. 1800 days. 

37. How far will, a horse travel in 27 days, if he travels 37 
miles per day ? 

38. How many yards of cloth in 33 pieces, if each piece 
contains 54 yards ? An& 1782. 

39. Multiply two hundred and fifteen thousand eight hun- 
dred and forty-seven by six hundred and fifty-nine. 

Ans. 142,243.173. 

40. ' What is the cost of building 243 miles of railroad, at 
$ 48,760 per mile ? 

41. if a garrison of soldiers eat 5876 pounds of bread per 
day, how much will they eat in 365 days? 

Gl • Ciphers between the significant figures of the multi- 
plier may be neglected, taking care to set the first figure of each 
partial product directly under the figure of the multiplier 
which gives that product 

Ex.42. Multiply 7543 by 2005. 

This is only carrying out the principle 

OPKBATiON. ^.^ addition) of setting units under 

7543 units, tens uuder tens, etc. The 2 of the 

2005 multiplier is 2000, and 2000 times 3 is 

o__. - 6000, therefore the 6 of the partial 

15086 product should be written in the place of 

thousands ; that is, directly uuder the 2 

Product, 15123715 of the multiplier. 

43. Multiply 3642 by S008. Ans. 10955136. 

61. What may be done with ciphers between the significant figures of the 
multiplier? What care is required? Principle? 



44 uxsvns%4Q^'nQS» 

44. What oost 507 miles of r^roftd at $ 8648 per mile? 

Ads. 91,849.536. 

45. How many lemons in 806 boiL^s, if each box containa 
309 lemons ? 

46. How many pounds of eotton in 3004 bales, each hale 
containing 537 pounds? An& l»613,14d. 

GONTKAOTIONS. 

63« The rules already given are sufficient for all examples 
that can arise in multiplicatioQ, hut there are yarious devioes 
for shortening the process in particular cases. 

63* To multiply by a composite number. 

A CoMPosiTS NuMBBR is i\ie product of two or more numbers; 
15 is a composite number, whose factors are 3 and 5 ; 12 is a 
composite number, whose factors are 2 and 6, or 3 and 4, or 
2, 2, and 3. It will be observed that a.composite number may 
have several sets of factors. 

47. How many dollars have 35 men, if each man haf 1 43 ? 



OPEBATION. 



The 35 men may be sepsu 

rated into 7 groups of 5 men 

35 = 5 X 7. each. Now 1 group of 5 men 

Multiplicand, 1 43 will have 5 times 9 43. = 

1st Factor of Multiplier, 5 $215, and if 1 group has 

— $215, evidently 7 groups 

9 215 will have 7 times $ 215 = 

2d Factor of Multiplier, 7 $1505, Ans. That is, 7 

' ' times 5 times a number are 



Product, $ 1505 35 times that number. 



6!i« What is said of the rales already glren for Multiplication f VThat of 
shorter modest 

63. What is a composite number t Hay a composite number have more 
than one »ei of factors ? Rule for multiplying by a composite number ? 



MULTIFLKUTIQEr. H 

4a Multiply 867 by 168^ Aug. 6165& 

FIBST OPERATION. BS60ND OPXRATION. 

168 = 8 X 7 X 3. 168 =: 4 X 7 X 6. 

MiiltipliGaiMli 8 6 7 3 6 7 

1st Factor of Multiplier, 8 4 



u^ 



t^'mm 



2986 1468 

2d Factor of Multiplier, 7 7 



20552 10276 

3d Factor of Multiplier, 3 6 



Product, 6 1656 == 61656 

Several other sets of factors of 168 may be used, and give 
the same product. Every similar example may be solved in 
like manner. Hence, * 

Bulb. Multiply the mtiUiplicand hy one of the factors of 
the rmdtiplier, and that product hy another factor, and so on 
until all the factors in the set have been taken ; the last produd 
will be the true product, 

49. Multiply $ 8.37 by 36. Ans. $ 301.32. 

50. Multiply % 659 by 56. 53. Multiply 8356 by 81. 

51. Multiply 737 by 72. 54. Multiply 6753 by 49. 
52f. Multiply 967 by 961. 56. Multiply 7046 by 54. 

64. To multiply by 10, 100, 1000, or 1 with any 
number of ciphers annexed. 

Bulb. Annex as many ciphers to the multiplicand as thers 
are ciphers in the multiplier, and th4 number so formed wHl 
be ike product. 

M« How ia a ii]im])er multiplied by 10 f By fOO? Why 8 



46 MULTIFLIOATION. 

Note. The reason of the rule is obvious. Aunexing a cipher re- 
moves each fig^ure in the multiplicand one plaxse toward the left, and 
thus its value is increased ten fold (An. 18). 

66. Multiply 74 by 10. Ans. 740. 

67. Multiply 367 by 1000. Ana. 357000. 

68. "What is 8769 X 100? 

69. What is 3568 X 10,000 ? 

60. What is 9806 X 100,000 ? 

6«. To multiply by 20, 50, 500, 25000, or any 
number, with ciphers at the right : 

EuLE. Mrdtiply hy the significcmt figures , and to the prod- 
uct annex as many ciphers as there are ciphers at the right of 
the significant figures of the midttplier, 

61. Multiply 766 by 30. • Ans. 22680. 

OPBBATION. 

75 6 This is upon tb^. principle of Art 63. 

3 The factors of 30 are 3 and 10. Haying 
■ multiplied by 3, the product is multiplied by 

2 2 6 8 10 by annexing (Art 64). 
. 62. Multiply 743 by 3500, using factors. 

OPERATION. 

743 

7 The factors of 3500 are 7, 5, 

and 100, therefore mulCiply first 

5 2 01 by 7, then by 5» then annex two 

5 ciphers. 



Product, 2 600500. 

63. Multiply 5386 by 42000. Ana. 22621200a 

64. Multiply 6539 by 240000. Ans. 1569360000. 

65. Multiply 9743 by 630000. 

65. How is a number mnltiplied by 20? WhyC 
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66. To multiply when there are ciphers at the 
right of both multiplicand and multiplier : 

BuLE. Multiply the significant figures of the multiplicand 
hy those of the multiplier , and then annex as many ciphers to 
the product as there are ciphers at the right of both factors. 

66. Multiply 8000 by 900. Ans. 7200000. 

The factors of 8000 are 8 and 1000, 
OPERATION. and those of 900 are 9 and 100. Now, 

8 as it is immaterial in what order the fac- 

9 tors are taken (Art 59, Note), first mul- 
tiply 8 by 9, then multiply this product 

Ans. 7200000 by 1000 (Art 64), and this product by 

100. 

67. Multiply 730000 Iby 2900. 

OPEBATION. 

7 3 00 00 
2900 



667 
146 



Product, 2 117000000. 

68. Multiply 37000 by 29000. Ans. 1073000000. 

39. 730000 by 47000. Ans. 3431000000CI 

70. 17000 by 79000000. 

71. 4600 by 720000. Ans. 3240OG0OOO. 

67. To multiply by 9, 99, or any number of 9'8. 

EuLE. Annex as many O's to the multiplicand as there af^ 
9'* in the multiplier, and from the number so formed subtract 
the multiplicand ; the remainder will be the product sought. 

6II. Bule when there are ciphers at the right of both factors t Beason? 
6T« Bule for multiplying by 9, 99, 999, etc. % Beason? 
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72. Multiply 284 by 99- 

OPERATION. 

2 3 4 = 100 times the multiplioand. 
2 3 4= 1 time the mnltiplioand. 

2 3 1 6 6 z= 99 times the multiplicand, Ans. 

73. Multiply 5379 by 999. Ans. 6373621. 

74. Multiply 638 by 9999. Ans. 6379362. 
7o. Multiply 739 by 99. By 999. 

£XAMPLBS IN THE FoBBOOINO PRINCIPLES. 

1. A merchant bought 156 barrels of flour at 9 9 per bar- 
rel, and 75 barrels at $1 2 per barrel. He also sold 987 bushels 
of wheat at $ 2 per bushel ; how mUoh more did he pay for the 
flour than he received for the wheat ? Ans. $ 330. 

2. Two men start from the same place, and travel in the 
same direction, one at the rate of 48 miles, and the other 36 
miles per day ; how far apart are they at the end of 17 days ? 

Ans. 204 miles. 

3. Had the men named in Ex. 2 travelled in apposite direc- 
tions, how far apart would they have been in 31 days ? 

Ans. 2604 miles. 

4. A farmer killed 2 oxen weighing 975 pounds each, 8 
cows weighing 462 pounds each, and 5 swine weighing 456 
pounds each ; how much more beef than pork had he ? 

Ans. 1056 pounds. 

5. The President of the United States receives a salary of 
$ 25000 a year ; what will he save in a year of 365 days, if 
his expenses are $ 60 a day ? Ans. $ 3 100. 

6. A man having a journey of 287 miles to perform in 6 
days, travels 62 miles a day for 4 days ; how far must he go 

^He fifth day ? 
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7. Boogbt a herd of 25 oows, paying as many dollars for 
each cow as there were cows in the herd. Paid $ 500 in money, 
and gave my note for the balance ; what was the amount for 
which the note was given? Ans. $ 125. 

8. Boaght 13 cows at $42 each, alid 21 pair of oxen at 
9 87 a pair ; what did I pay for all ? Ans. $ 2373. 

9. Sold 3 farms; for the first I received $2345, for the 
second, $ 864 less than for the first, and for the third, twice as 
much as for the other 2 ; how much did I receive for the 3 
farms? Ans. $ 12978. 

10. The factors of one number are 31 and 43, and of 
another 29 and 17 ; what is the difference of the two numbers? 

11. A teacher receives $1200 a year, and pays $364 a 
year for board, $ 96 for clothes, $ 75 for books, and $ 356 for 
other expenses ; how much will he save in 5 years ? 

12. A manufacturer receives $37950 in one year for the 
products of a certain factory. For materials he pays out 
$ 15675, for labor $ 10369, for repairs of machinery $ 2006; 
how much profit remains to him? Ans. $ 9900. 

13. If the above manufacturer, after paying out of his 
income $ 5 on every hundred dollars for United States tax, 
$ 3 on every hundred for other taxes, expends $ 4875 for the 
support of his family, how much remains ? Ans. $ 4233. 

14. A drover bought 280 head of cattle for an average cost 
of $ 75 per head, 10 horses for $ 210 each; after deducting 
the expenses of transporting them to the market he found he 
bad made $ 15 per head on the cattle, $ 50 apiece on the 
horses, what was the amount of his profits? 

15. A steamboat makes 300 trips in one season ; she carries 
an average of 225 passengers each trip, and 75 tons of mer- 
chandize. If the average receipts are $2 for each passenger 
and $ 1 for each ton of freight, how much money does she 
receive ? Ans. $ 157500. 
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16. A coantiy meroliant went to the city to .puroliase goods* 
carrying with him % 3000. He bought 20 barrels of flour, at 
$ 12 per barrel, 275 gallons of molasses, at $ 1 per gallon, a 
box of sugar for i 178, two pieces of broadcloth at S 56 apiece ; 
other dry goods to the amount of $ 525, and other groceries 
to the amount of $ 118, and a variety of small goods to the 
amount of $ 375. After paying for these how much money 
had he left? 
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68. How many peaches, at 2 cents each, can I buy for 6 
cents ? Ans. As many cts 2 cents is contained times in 6 cenis ; 
therefore I can hay 3 peaches, because 2 cents is contained 3 
times in 6 cents. 

If 12 apples are divided equally among 3 boys, how many 
apples will each boy have ? Ans. SJach boy will have 4 apples, 
because ty 12 apples are divided into 3 equal parts each 
part is 4 apples. These are questions in Division. 

69. Division is the process of finding how many times 
one number is contained in another ; or. Division is the pro- 
cess of separating one number into as many equal parts as there 
are units in another number. 

The number to be divided is called the Dividend ; the nunu 

ber by which to divide is the Divisor ; the number of times 

the dividend contains the divisor is the Quotient ; and, if the 

dividend does not contain the divisor an exact number of times, 

the part of the dividend that is left is the Bemaindkr. 

Note. The remainder, being apart of the dividend, is always 
of the same kind as the dividend. 

68. Explain the Examples in Art. 68. 69. What is Division f Another 
definition? What is tlie Dividend ? Divisor? Quotients Kemainder? Of 
what kind is the remainder ? Why ? 
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DIVISION TABLE. 



1 in 1 Once. 
1 in 2 Twice. 



1 
1 
1 
1 
1 



in 3 
in 4 
in 5 
in 6 
in 7 
1 in 8 
1 in 9 



3 times. 

4 

5 

6 

7 

8 

9 



2 in 2 Once. 

2 in 4 Twice. 

2 in 6 3 times. 

2 in 8 4 

2 in 10 5 

2 in 12 6 

2 in 14 7 

2 in 16 8 

2 in 18 9 



<< 



<i 



*t 



« 



it 



4i 



4 in 4 Once. 

4 in 8 Twice. 

4 in 12 3 times. 

4 in 16 4 

4 in 20 5 

4 in 24 6 

4 in 28 7 

4 in 32 8 

4 in 36 9 



it 



ti 



4t 



H 



it 



<» 



5 in 5 Once. 

5 in 10 Twice. 

5 in 15 8 times. 

5 in 20 4 



<( 



6 in 25 5 " 

6 in 30 6 " 

6 in 35 7 " 

6 in 40 8 •* 

5 in 45 9 " 



7 in 7 Once. 

n 14 Twice. * 
7 in 21 3 times. 



7 
7 
7 



n 28 
n 35 
n 42 



7 in 49 



4 
5 

6 

7 



n 56 8 
i 7 in 63 9 



8 
8 
8 
8 
8 
8 
8 



n 8 Once, 
n 16 Twice, 



n 24: 3 times, 
n 32 4 



6 

7 



n 40 

n 48 

n 56 

8 in 64 8 

8 in 72 9 



t* 



i* 



<< 



« 



it 



*i 



3 
3 
3 
3 
3 
3 
3 
3 
3 



6 
6 
6 
6 
6 
6 
6 
6 
6 



9 
9 
9 
9 
9 
9 
9 
9 



n 3 Once, 

n 6 Twice, 

n 9 3 times, 

n 12 4 •« 

n 15 5 

n 13 6 

n 21 7 

n 2t 8 

n 27 9 



<( 



a 



it 



it 



it 



n 6 Odcc. 
n 12 Twice, 
n 18 3 times 

4 

5 

6 

7 



n 24 
n 30 
n 36 
n 42 
n 48 8 
n 54 9 



i< 



it 



a 



it 



it 



it 



n 9 Once, 
n IS Twice, 
n 27 3 times. 

4 '* 

5 

6 

7 



a 



u 



u 36 
n 45 
Q 5t 
n 63 

n 72 8 " 
9 m 81 9 *« 



it 
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Mental Exergisss. 

Ex. 1. How many oranges, at 5 oents apiece, can be bought 
for 15 oents? Ans. As vMxny a» 5 cmis is contained times in 
15 cents, namely, 3. 

2. At 5 cents an oance, how many oonccs of clones can bo 
bought for 30 oents? Ans. 6. 

3. At $ 6 a oord, how many oords of wood oan I buy for 
$24. 

4. At $ 8 a ton, how many tons of coal can I buy for $ 24 ? 
For % 40? For 1 56 ? For $ 32 ? Last Ans. 4. 

5. In how many weeks, at $ 9 a week, will a man earn $ 27 ? 
$54? 9 36? $63? 

6. At $ 9 a barrel, how many barrels of flour can I buy for 
$45? For $81? For $63? 

7. In how many hours will a horse travel 36 miles if he 
travels 6 miles per hour? If 9 miles? If 4 miles? 

8. When blueberries cost 10 cents a quart, how many quarts 
can be bought for 40 cents? For 70 cents? 90 cents? 

9. How many sheep, at $ 1 1 apiece, can I buy for $ 55 ? 
For $ 44 ? For $ 66 ? Last Ans. 6. 

10. How many pounds of coffee, at 12 cents a pound, can I 
buy for 36 cents ? For 48 cents ? For 72 cents ? 

1 1. Two men, 72 miles apart, approach each other at tho 
rate of 9 miles per hour; in how many hours will they meet? 

12. I divided 15 cents equally among 5 boys; how many 
cents did each boy receive? Ans. If l^ cents are divided 
into 5 equal parts, each part is 3 cents, there/ore each boy 
received 3 cents, 

13. A farmer sold 5 sheep for $ 45 ; what was their average 

nri«e? 
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14. If 9 men can cat 64 cords of wood in a week, bow 
many cords can 1 man cut in the same time ? 

16. A pile of 48 barrels of apples will exactly fill 8 equal 
bins; bow many barrels will each bin bold? 

16. I divided 55 cents equally among 11 boys; bow 
many cents did eacb receive? 

17. A dairy woman bas 84 pounds of butter whicb sbe 
wishes to divide equally among her 12 customers; bow many 
pounds can she furnish each ? 

18. If a workman earns $48 in one month of 4 weeks, 
bow much does be earn in one week ? 

19. How much will the above workman earn in one day? 

20. How many bushels of wheat, at $ 3 per bushel, will it 
take to pay for 15 bushels of rye, at $ 2 per bushel? 

21. If 7 suits of clothes can be made from 54 yards of 
cloth, bow many yards does it take for one suit? 

22. If the cloth for one of the above suits costs 9 21, bow 
much is that per yard ^ 

70« The sign of division^ -^-, indicates that the number 
before it is to be divided by the number after it; thus, 
8-7-2 = 4; that is, 8 divided by 2 equals 4 ; or, 2 in 8, 4 
times. 

Ex. 23. How many are 10 -f 

24. How many are 9-^3? 

25. How many are 15 -r 5 ? 

26. How many aro 16 -7- 8 ? 

27. How many are 49 -r 7 ? 

28. How many are 72 -7- 9 ? 

29. How many are 84 -i- 7 ? 
80. How many are 81 -7- 9 ? 



20 -r- 4? 



48 



6? 



2 ? Ans. 2 in 10, 5 timei. 
12 — 4? 10-^5? 

36-7-9? 

63 ~7? 

64-1-8? 

72-^6? 

66 H- 7? 

48-^8? 



72 



63-^9? 



8? 



45-7-9? 
54-4-6? 



70. Jiake tlw sign of Division on the blackboard. What does it Indicate? 
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71, Review frequently the following 

Exercises in Division. 



No. 1. 


No. 2. 


No. 3. 


No. 4. 


No. 5. 


8- 


7-4 


16- 


^4 


6- 


^3 


36- 


^6 


30- 


r 6 


18- 


r6 


27- 


^3 


12- 


^4 


42- 


=-6 


16- 


:-8 


15- 


rS 


46- 


h9 


24- 


r6 


72- 


7-8 


36- 


r 9 


49- 


r7 


16- 


7-2 


42- 


r-7 


24- 


^4 


14- 


r7 


30- 


'r5 


82- 


r-8 


40- 


1-6 


9- 


^9 


20- 


r2 


8- 


rl 


35- 


r 7 


48- 


r8 


18- 


:-3 


28- 


1-4 


24- 


rS 


36- 


r6 


64- 


H9 


14- 


-2 


15- 


r5 


18- 


r2 


25- 


r6 


18- 


r-2 


66- 


-7 


21 - 


rS 


No. 6. 


No. 7. 


No. 8.. 


No. 9. 


No. 10. 


30-: 


rlO 


44- 


rll 


66-: 


-8 


48-: 


-12 


7-: 


-7 


63- 


r9 


72- 


r9 


36 H 


-12 


84-: 


-7 


40-: 


-10 


46 -i 


r-5 . 


64-: 


r9 


70-: 


-7 


12-: 


-3 


60-: 


-12 


36-: 


r4 


40-^ 


r8 


12-! 


-6 


77-= 


-11 


81 -= 


-9 


48 -i 


r6 


4-: 


r4 


20-: 


-4 


6-: 


-6 


40-: 


-4 


63-: 


r7 


30 H 


r3 


27-: 


-9 


60-: 


-4 


65-: 


-11 


64 H 


rS 


21-^ 


r7 


60-: 


-10 


20-: 


-5 


80-: 


-8 


12-: 


r2 


65-: 


r6 


GO- 


-6 


8-: 


-8 


50-: 


-5 


No. 11. 


No. 12. 


No. 13. 


No. 14. 


No. 16. 


72 -i 


rl2 


88-: 


-11 


60- 


rlO 


22-: 


-11 


132- 


r 12 


80-: 


rlO 


70-1 


-10 


96- 


rl2 


108 -: 


-12 


50- 


r5 


77 -i 


-7 


99-; 


-9 


90-^ 


r9 


100 -: 


-10 


66- 


r6 


60 H 


-6 


96-: 


-8 


88-^ 


rS 


48-: 


-4 


110- 


rlO 


36-: 


-3 


33-: 


-3 


24-: 


rl2 


28-: 


-7 


132 - 


rll 


22 -i 


-2 


24-^ 


-2 


99-: 


rll 


120 -: 


-12 


110- 


rU 


12-: 


rl 


84 -T 


-12 


90 H 


r 10 


121 -: 


-11 


20- 


r 10 


66-: 


-11 


33 -i 


-11 


108 -i 


r 9 


120 -: 


-10 


144- 


r 12 
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73. Division is indicated not only bj the sign -—, given 
in Art 70, but also by the colon, thus, 8:2; also, by writing 
the divisor before the dividend, with a curved line between 
them, thus, 2)8; also, by writing the divisor under the divi- 
dend, with a line between them, thus, -J; each of which 
expressions means that 8 is to be divided by 2. 

73. The last mode of indicating division, sometimes 
called the fractional sign, gives the following compact 
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i=l 


f 1 


f 1 


i-1 1-1 


f=l 


f-2 


^-2 


f-2 


1 2 


1^0 2 


\? 2 


?-3 


f-3 


f = 3 


^ = 3 


¥ 3 


¥-3 


t = 4 


f * 


V-4 


J/ =4 


V 4 


¥ 4 


i = 5 


^-6 


¥ fi 


V — 5 


^ 6 


¥ 6 


\ 6 


^ 6 


H 6 


V— 6 


V 6 


¥ 6 


i = 7 


•/, 7 


V-7 


V— 7 


¥ 7 


V-7 


1 8 


^-8 


¥ 8 


V = 8 


¥ 8 


¥ 8 


f 9 


^ 9 


V = 9 


¥ — 9 


¥ 9 


¥ 9 


f=l 


1 1 


1 = 1 


i» 1 


ii 1 


if 1 


y = 2 


^ 2 


^-2 


fj 2 


ff 2 


ff 2 


V = 3 


¥ 3 


V-3 


fa = 3 


?f 3 


il-3 


V = 4 


V_4 


¥=4 


t»-4 


\\ 4 


if 4 


V =5 


V-6 


V=5 


ia-6 


5i 6 


*S 6 


V —6 


V 6 


V-6 


?a 6 


H 6 


if 6 


V —7 


*/-7 


V 7 


B-7 


«=7 


fj 7 


y — 8 


V = 8 


V-8 


f* 8 


f! 8 


if 8 


V = 9 


V-9 


V 9 

a 


f» 9 


H 9 


W-9 



ra. Second sign of Division, wliat is itt Third mode of indicating Divi- 
sion, wliat is it 7 Fourtli method, what ? 73. How are the dividend and 
divisor written in the second Division Table ? 
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Ex. 31. How many are ^^, or 24 -7- 6 ? Ans. 4. 

32. How many are 5^-, or 35 -f- 5 ? ^^^ or 32 -^. 8 ? 

33. How many are -y, or 18 -4- 2 ? y, or 28 -^ 7 ? 

34. How many are V, or 42 -7- 6 ? ^-, or 49 -~ 7 ? 

35. How many are ^^, or 63 -7- 9 ? ^ or 72 4- 8? 
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Written Exsroisbs. 

74. To perform Short Division. 

Ex. 1. If 7 days make a week, how many weeks are there 
in 364 days ? 

Having written the divisor 
and dividend as in the margin^ 
Divisor, 7)364 Dividend, we first say, 7 in 36, 5 times and 

1 remainder ; set the quotient, 6, 

Quotient, 5 2 under the 6 of the dividend, and 

then imagine the remainder, 1, placed before the 4, and say, 7 
in 14, 2 times; set the 2 under the 4, and thus we find the 
quotient to be, 52. 

75, This process, called Short Division, usually employed 
when the divisor is small, may be performed by the following 

BuLE. Hamng set the divisor cU the left of the dividend 
with a line between them, divide the fewest figures in the 
left of the dividend that wUl contain the divisor^ and set the 
qttotient under thfi right hand figure taken in the dividend; 
if anything remains, 'prefix it mentally to the next figure in 
the dividend, and divide the number thus formed as before, 
and so proceed till all the figures of the dividend hcnoe been 
employed 

75. When is Short Division usually employed f Bulef How are di- 
Tisor and dividend Written ? Which figures of the dividend are used first ? 
How many? Quotient, where set 9 Bemainder, to what is it prefixed? How? 
What ia done with the number so formed ? How far it the prooesB oarriedt 
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Ex. 2. 3. 

Diyisor, 6) $351.54 Dividend. 5)875 



4. 
4)568 



Quotient, 



58.59 142 

5. 6. 7. 8. 9. 

Divide 7248. 8127. 6345. 3528. 2576. 

By 8. 3. 5. 9. 7. 

70« When there is no remainder, as in the first nine exam- 
ples, the division is complete. The dividend is then said to be 
divisible bj the divisor, and the divisor is called an exact divisor. 
When there is a remainder, as in Ex. 10, the division is ificom^ 
pkte, and the dividend is said to be indivisible by the divisor. 

10. Divide 325 by 7. Ans. • 46f 

OPBSA.TION. 

Divisor, 7)3 25 Dividend. 



Qaotient, 4 6 . . 3 Bemainder. 

Note 1. The remainder is often written over the diyisor in the 
fractional form (Art. 73), and the fraction is annexed to the qao« 
tient ; thus, the answer in Ex. 10 is written 46^ which, expressed in 
words, is forty-six and three-sevenths. Other fractions are read in 
a similar manner; tlius, i means one'Jialf; i one-third; } two^ 
thirds; ^Jive-ninths ; etc. 

Note 2. The remainder, when written in a fractional form as a 
part of the quotient, becomes like the quotient. 

11. Divide 6276 by 5. Ans. 1255, and 1 remainder. 



12. Divide 8765 by 5. 

13. Divide 4823 by 8. 

14. Divide 6358 by 6. 

15. Divide 7296 by 2. 

16. Divide 2594 by 3. 

17. Divide 7828 by 4. 



18. Divide 7358 by 7. 

19. Divide 8454 by 9. 

20. Divide $684 by 4. 

21. Divide $6.84 by 4. 

22. Divide $985 by 5. 

23. Divide $9.85 by 5. 



76. When is the division complete ? When is one number divisible by an. 
other ? What is an exact divisor f When is one number indivisible by another f 
How is tiM remainder often written t The fraction where placed 9 
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24. How many pounds of sagar, at 9 cents per pound, can 
bo bought for $35.64 ? Ana. 396. 

25. How many barrels of flour, at $ 8 a barrel, can be 
bought for $ 5368 ? 

26. If 6 shillings make a dollar, how many dollars are 
there in 7416 shillings? Ans. 1236. 

27. If 4 weeks make a month, how many months are there 
in 3716 weeks? 

28. How many oranges, at 6 cents apiece, can you buy for 
835.64? Ans. 594. 

29. If 7328 marbles are divided equally among 8 boys, 
how many marbles will each boy receive ? Ans. 916. 

30. If an estate, worth $ 16.492 dollars, is divided equally 
among 7 children, how many dollars does each child receive ? 

31. Livide two thousand one hundred and forty-two by six. 

32. A mile is equal to 5280 feet ; how many steps of 3 feet 
(iach will a man take in walking a mile ? 

77 • To perforin Long Division : 

33. Divide 4654 by 13. Ans. 358. 

OPERATION. Having set: the divisor and dividend 

13)4654(358 *^^^ Short Division, draw a curve at the 

3 9 right of the dividend, and then say, 18 

in 46, 3 times, and set the 3 at the right 

^ ^ of the dividend. Then multiply the di- 

"^ visor by the quotient, 3, and set the pro- 

j Q ^ duct, 39, under the 46 of the dividend, 

10 4 and subtract the 39 from the 46. To the 

remainder, 7, annex 5, the next figure of 

the dividend, so forming a new partial 

dividend, 75, and then say, 13 in 75, 5 times, and set the 5 
as the next figure of the quotient. Multiply the divisor by 

TT. Explain £x. 33. Of what order is any quoUent figure f Illustrate. 
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this new quotient-figare, and subtract the product from the 
partial dividend. Proceed in this manner until the whole 
dividend has been divided ; the entire quotient is 358. 

Every qttotient-figure is of the same order as the right-homd 

figure of the dividend tised in obtaining that quotient-figure ; 

thus in Ex. 33, the 46 of the dividend is hundreds , and the 3 

of the quotient is also hundreds ; the 75 is tens and the 5 of 

quotient is also tens ; etc. 

78. This process, called Long Ditnsion, usually employed 
when the divisor is large, may be performed by the following 

Bulb 1. Write the divisor and dividend as in Short 
Division. 

2. Divide the smallest number of figures in the left of the 
dividend that tvill contain the divisor, and set the result as the 
first figure of the quotient at the right of the divideiid, 

3. Mtdtiply the divisor by the quotient figure , and set the 
product under that part of the dividend taken, 

4. Subtract the product from the figures over it, and to 
the remainder annex the next figure of the dividend for a 
new partial dividend, 

5. Divide^ and proceed as before, until the whole ditndend 
has been divided. 

Note 1. It will be seen that the process of dividing consists of 
four distinct steps, viz. : first, to seek a quotient figure ; second, 
multiply; third, subtract; and, fourth, form a new parUal dividend 
by annexing the next figure of the dividend to the remainder. 

NoTB 2. If any partial dividend will not contain the divisor, 
must be placed in the quotient, and another figure brought down 
and annexed to the dividend. 



78. When i8 Long Division employed t Give the rule for Long Dlviflion. 
How many steps in dividing? What are they? Jiepeat Note 2. 
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NoTB 8. If the product of the divisor multiplied by the quotient 
figure is greater than the partial dividend, the quotient figure is too 
large, and must be diminished. 

NoTB 4. If the remainder equals or exceeds the divisor, the 
quotient is too small, and must be increased. 

79* In the same manner solve the following examples, 
dividing each upper number by the one under it in each ex- 
ample ; also, in the same manner, as suggested by the dgns, 

o. (Divide 18564 -J- 156. Ans. 119.' 

"^^'iBy 1092— 12. 

OR f Divide 24453 -^ 143. Ans. 171. 

^^(By 1287 -^ 11. 

Oft ( Divide 20995 -r- 221. Ans. 95. 

^*^-|By 1105 -^ 13. 

07 ( Divide 143405 -^ 989. Ans. 145. 

^'•JBy 4945 -^ 23. 

. 

80« Divmon %s the reverse of mtdtipiicatum. In mul- 
tiplication, the two factors are given, and the product is 
required; in division the product and one factor are given, 
and the other factor is required. The dividend is the product, 
and the divisor and quotient are the factors ; thus, 

IN MULTIPLICATION. IN DIVISION. 

Factors, Prodnct. Diridend, Divisor, Qaotient. 

6X4 = 20 20-^5 = 4 

Or, 20 -T- 4 = 5 
Hence the following 

Pboov. Multiply the divisor hy the quotient, and to the prod- 
uct add the remainder ; the bum should he the dividend, 

78. Repeat Note 3. Note 4. 80. What is said of Division and Multipli- 
cation f In Multiplication what is given f What required ? In Division what 
Is given? Keqoifedt How is Dividoik proved f 
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88. Divide 2587 by 53. 

aPBRATION. 

63)25 37(47 
2 1 2 



PSOOV. 

5 3 Divisor. 
4 7 Quotient 



4 17 
371 



Bemainder, 4 6 



39. 



3 7 1 
2 1 2 

4 6 RemaiDder. 



2 5 3 7 Dividend. 
40. 



43) 


87349(2031 


47) 943454 ( 


20073 




8 6 


94 






1 34 


345 






1 29 


3 2 9 






5 9 


1 64 






4 3 


141 




Remainder, I 6 


Remainder, 2 3 








Qaotients. 


Bern* 


41. 


Diviilc 6384 by 79. 


80, 


64. 


42. 


Divide 7639 by 83. 


92. 


3. 


43. 


Divide 18805 by 37. 






44. 


Divide 116092 by 29. 


4003, 


5. 


45. 


Divide 47065 by 231. 






46. 


Divide 29768 by 123. 


242, 


2. 


47. 


Divide 17693 by 149. 


* 




48. 


Divide 98074 by 483. 


203, 


25. 


49. 


Divide 69847 by 348. 






CO. 


A farm oontaining 327 


acres, wasbougbt for $ 37605 ; 



what was the price per acre ? 



Ans. $115. 
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5 1. Divide six thousand eight handred and forty-four aores 
of land into twenty-nine equal parts. Ans. 236 acres. 

62. A drover paid $2331 for 37 oxen; what was the 
average price per ox ? An& $63. 

63. The product of two numbers is 35068765, and one of 
the numbers is 8765 ; what is the other number ? 

Ans. 4001. 

64. In how many days will a steamboat sail 11352 miles, 
if she sails 264 miles per day ? 

55. If a railroad 359 miles long cost $3545481, what 
\ns the average cost per mile ? Ans. $ 9876. 



CONTSAOTIONS. 

81* To divide by a composite number. 

56. Divide $ 1855 equally among 35 men. 

OPSRATION. The 35 men may 

85 = 7 X 5. be separated into 7 

1st Factor. 7 ) $ 1 8 5 5 Dividend. groups of 5 men each. 

Then dividing by 7 

2d Factor, 5 ) $ 2 6 5 1st Quotient, gives $265 for each 

~$7i True Quotient 8""^' """^ ^^'^'"^ 
the $ 265 by 5 gives $ 53 for each man. 

Note. When a composite nuiqber is made up of different sets of 
factors, as in Ex. 57, it is immaterial which set is taken. It is also 
immateiial in what order the factors are taken. 



81. Rule for dividing by a composite number ? Is it material which factor 
of the divisor is u»ed flrat, or wliicU set of factortt id employed 7 
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67. Divide 10656 by 288. 

288 = 4 X 6 X 12 = 6 X 6 X 8 z= 8 X 3 X 12, etc. 

FIBST OPERATION. SECOND OPERATION. 

4)10656 . 6)10656 



6)2664 6)1776 



12)444 8)29 6 

3 7 Ans, = 3 7 Ans 

From these examples we have the following 

BuLE. IHvide the dividend hy one factor of the divisor, and 
the qtwtient so obtained hy another factor , and so on till all the 
factors of the set have been ttsed. The last quotient wUl be the 
true quotient, 

58. Divide 20088 by 24 ; r= 6 X 4. Ans. 837. 

59. Divide 8445 by 15. 

60. Divide 23296 by 32. Ans. T28. 

61. Divide 26568 by T2. 

62. Divide 22120 by 64. Ans. 355. 

63. Divide 33696 by 144; r= 12 X 12. 

8JB. In dividing by the factors of the divisor, there may 
be a remainder, after either or each of the divisions. 

Should the learner find a difficulty in determining the true 
remainder, he has but to remember that it is always of the 
same kind as the dividend. (Art. 69, Note). 

64. Divide 86 by 21 ;= 7 X 3. 

OPERATION. 

7)86 In this example, as 86 is the 

"-^ • true dividend, 2 is the true re- 

3)12-. .2 Eem. ^ainder. 

Quotient, 4 

82. Rale for finding the true remainder when the factors of the divlsoi 
are used separately ? The reason ff 
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65. Divide 92 by 28 ;= 4 X 7. 

OPERATION. In this example, as 23 is only 

4)92 one-fourtb of the true divideDd, 

so the remainder, 2, is only one 

7)23 fourth of the true remainder ; 

therefore the true remainder is 

Quotient, 3 . . 2 Rem. 2X4 = 8. 

66. Divide 627 by 42 ; = 6 X 7. 

OPERATION. From the previous explanations 

6)527 we see that 5 our first remainder 

here is one part of the true re- 

7)87 . . 5 Bern, mainder, and that 3, the second 

^ .. . TT « T. remainder, multiplied by 6, the 

Quotient, 1 2 . . 3 Eem. « . ,. . .A ^, 

first divisor, is the other part ; 

that is, 5 4- 3 X 6 = 23 ; is the true remainder. Similar rea- 
soning applies when there are more than two divisors. Hence, 

To obtain the true remainder when division is per* 
formed by using the factors of the divisor : 

Bulb. Multiply each remainder, except that left by thejirst 
division^ hy the cantirmed product of the divisors preceding that 
which gave the remainders severally, and the sum of the prod- 
ucts, together with the remainder left hy the first division, vrUl 
he the true remainder, 

NoTB. When there are but two divisors and two remainders, it 
only requires tlie addition of the first remainder to the product 
of the first divisor and second remainder. 

67. Divide 1834 hy 35 ; =z 5 X 7. Ans. Qua 52, Rem. 14. 

68. Divide 15008 hy 315 ; =5X7X9. 

Ans. Quo. 47, Bern. 203. 

69. Divide 7704 hy 105 ; = 3 X 5 X 7. 

70. Divide 45621 by 405 ; =6X9X9. 

Ans. Quo. 112, Rem. 261. 

71. Divide 55242 hy 25. 
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83. To divide by 10, 100, 1000, etc. 

BiTLS. Gut offhy a pointt cu many Jlgures from the right 
, hand of the dividend as there are ciphers in the divisor. The 
figures at the left of the point are the quotient, and those at the 
right are the remainder. 

72. Divide 766 by 10. Ans. 75.6, = 75 Quo. and 6 Rem. 
NoTB. The reason of the rule is obvious. By taking away the 

right-hand figure, each of the other figures is brought one place 
nearer to units, and its value is only one-tenth as great as before 
(Art. 18), and therefore the whole is divided by 10. For like rea- 
sons, cutting off two figures divides by 100; cutting off three figures 
divides by 1000, etc. 

73. Divide 4867 by 100. Ans. Quo. 48, Eem. 67. 

74. Divide 37692 by 1000. 

75. Divide 6367842 by 1000000. 

16. Divide 20687432004 by 1000000000. 

84. To divide by 20, 50, 700, or any like number : 
EuLB. Out off as mang figures from the right of the divi* 

d^id as there are ciphers at the right of the significant figures 
of the divisor, and then divide the remaining figures of the 
dividend by the significant figures of the divisor. 

KoTS 1. This is on the principle of dividing by the factors of 
the divisor; therefore the true remainder will be found by the rule 
in Art. 82. 

77. Divide 74689 by 8000. Ans. 9 Quo. and 2689 Eem. 

OPERATION. We divide by 1000 by cut- 

8 ) 7 4.6 8 9 ting oflF 689, which gives 74 

for a quotient and 689 for a 

Quotient, 9 ... 2 Eem. remainder ; then divide 74 by 

8, and obtain the quotient, 9, and remainder, 2. This remain- 
der, 2, is 2000, which, increased by 689, gives 2689 for the 
true remainder (Art. 82). 

« 

83. Rule for dividing by 10 ? By 100 ? Reasoa of rule ? 84:. Rule fpr divid- 
ing by 20 f By 600 ? Reason ff How is the true remainder found ? 
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Note 2. It will be observed that the trne remainder, in all ex- 
amples like the 77th, is obtained by annexing the Ist to the 2d re- 
mainder. 

78. Divide 3764 by 200. Ans. Quo., 18, Rem., 164. 

79. Divide 4547 by 400. 

80. Divide 3876423 by TOOO. Ans. Quo. 653, Bern. 5423. 

81. Divide 7943862 by 210000. 

GSNBRAL PbINGIPLBS OV DIVISION. 

85. The value of a quotient depends upon the rtvu* 
live values of the divisor and dividend, and not upon 
their absoliUe values. This will be seen by the follow- 
ing propositions. 

(1st). If the divisor remains unaltered^ muUiplffing the 
dividend By any number is, in effect, multiplying the quotient 
by the same number ; thus, 

15 -^3 = 5 
4 4 

60-T-3=:20 
that is, multiplying the dividend by 4 multiplies the quotient 
by 4. 

(2d). Dividing the dividend by any number is dividing 
the quotient by the same number; thus, 

24 — 2= 12 
3)24 

8 — 2= 4 = 12-^3; 
that is, dividing the dividend by 3 divides the quotient by 3. 

89. Does the size of the qaotient depend upon the absolute size of the 
diyisor and divicfend V Upon what does it depend 9 What is the first propo- 
pittonf Seoondf Third? Fourth? 
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(3d). Multiplying the divisor hy any number divides the 

quotient hy the same number ; thus, 

3 0-^2=15 
3 

80-7-6= 5= 15-^3; 
that is, multiplying the divisor by 3 divides the quotient by 3. 

(4th). Dividing the divisor hy any number multiplies the 
quotient hy the same number ; thus, 

40-7- 10 = 4 
6)10 

40 -r- 2 = 20 = 4 X 6; 
that is, dividing the divisor by 5 multiplies the quotient by 5. 

(5th). It follows, from (Ist) and (2d), that the greater 
the dividend the greater is the quotient; atid the less the 
dividend the less the quotient: 

(Gth). Also, from (od) and (4th), that the greater the 
divisor, tlie less is the quotient ; and the less the divisor the 
greater the quotient, 

86. From the illustrations in Art. 85 \vc see that 
any change in the dividend causes a similar change in 
the quotient, and that any change in the divisor causes 
an OPPOSITE change in the quotient. Hence, 

(1st), Mtdtiplying both dividend and divisor hy the same 
number does not ajjrect the quotient ; thus, 

12-7-3 = 
2 2 

2 4 -7- G = 4, Quotient unchanged. 

85. What follows from (1st) and (*2d) ff What follows. from (3d;, (4th)? 
From (5th), (6th) ff 86. Any change in the dividend, how affects the quotient ? 
Any change in the divi&or, how y First inference ff fcjeoondff Third ff Illustrate. 
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(2d). Dividing both dividend and divisor by the icane 
mxmber does not affect the quotient; thus, 

20 -r 10=:2 

5)20 5)10 

4 -7- 2 = 2, Quotient unchanged. 

(3d). It follows, from (Ist) and {2d J, that the op^ratwns 
of midtiplying and dividing by the same nvmher cancel, that is 
destroy, each other; for example. 

If a number be multiplied by any number, and the product 
be diyided by the multiplier, the quotient will be the multipU- 
cand; thus» 

8 X 7 = 66 and 66 -^ 7 = 8, the multiplicand. 

Also, if a number be divided by any number, and the quo- 
.tient be multiplied by the divisor, the product will be the 
dividend; thus, 

15 4- 3 = 5, and 6 X 3 = 15, the dividend. 

87. These general principles may be more briefly 
stated as follows : 

(1st). Midtiplying the dividend mtdtiplies the quotient; 
and dividing the dividend divides the quotient (Art 85^ \st 
and 2nd). 

(2d). Multiplying the divisor divides the quotient; and 
dividing the divisor tnult^ies the quotient (Art. 85, 3d 
and 4th). 

(3d). Midtiplying both dividend and divisor by the same 
number'; or dividing both by the same number, does not affect 
the quotient (Art. 86, \st and 2d). 

87. A more brief ptatemtrnt of t!ic c i)rhiolpIc« : Firat ? Scoond ? Tliird t 
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CANCELLATION. 

88. How many are 6 times 7 divided bj 6 ? 

OPBRATIOK. IndioaHng the multiplication and 

0X7 division (Art 73), we may eancd or 

= 7, Ans. strike out the equal factors, 6 and 6, 

from the divisor and dividend, and so 

shorten the process without changing the result 
How many are 7 times 12 divided by 6? 

OPEKATION. Separating the 12 into 

7X12 7X2X0 ^^® *^^ factors, 2 and 6, 

-i-^_ or, — — =14: Ans. cancel the 6 from divisor 

6 and dividend, and there 

is left 7 times 2, equal 

^ to 14, for the quotient 

2 ^^^<3 process is, in ef- 

7 X ii^ ^^^* ^^^ ^°^® ^3 ^^® other. 
= 14, Ans. Instead of resolving 12 

into the factors, 2 and 6, 

we merely divide 12 by 6, setting the quotient, 2, over the 12 ; 
then, cancelling the 6 and 12, the result is 7 times 2, equal to 
14, as before. 

flow many are 8 times 15 divided by 12 ? 

First, reject or cancel the factor 4 
OPWUTION. f^^ ^^^ g a^^ 12, giving 2, which 

2 5 is placed over 8 and 3, placed under 

9 X ^$ 12; then cancel 3 in 3, and in 15, 

, = ^^» -^^^^ giving 5 to place over 1 5, and we have 

^ 2 times 5, equal to 10, for the result 

The^ examples are solved, in part, by cancelling. Hence, 
89* Cancellation is a process for shortening the solution 

so. What is Ciincellation 9 On what principle does it depend 9 
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of an example, by rejecting, or ccmceUing the same factors 
from both divisor and dividend. 

It depends on the principle (Art 86, 2J), that dividing 
both dividend and divisor by the same number does not affect 
^ quotient, 

Ex. 1. Divide 8 X 3 X 10 X 63 by 4 X 5 X 7. 

OPERATION. We cancel 4 in 8, giv- 

2 2 9 ing 2 ; 5 in 10 giving 2, 

1^ X 3 X 10 X 03 and 7 in 63, giving 9. 

M^t^^fi = lOS- Ana. Then, 2X3X2X9 

^ ^ ^ ^ '^ = 108, the Ana. 

2. Divide 6 X 21 X 15 X H by 18 X 7 X 5. Ana. 88. 
8. Divide 9 X 14 X 26 X 8 by 3 X 21 X 13 X 4. ' 
4. How many corda of wood, at $6 a cord, will pay for 5 
tona of hay, at $12 a ton? 

6. How many tons of hay, at $15 a ton, will pay for 4 
aorea of land, at $ 45 an acre ? 

6.. How many pounda of butter, at 33 cents a poand, must 
be given for 3 boxes of raisins, each containing 22 pounds, at 
15 cents a pound? Ans. 30. 

7. How many pieces of cloth, containing 32 yards each, 
at $3 per yard, will pay for 48 barrels of flour, at $12 per 
barrel? Ans. 6. 

8. How much sugar, at 15 cents a pound, will be required 
to pay for 3 boxes of lemons, containing 305 lemons each, at 
4 cents apiece. Ans. 244. 

9. How many boxes of tea, each contilining 45 pounds, 
at 66 cents a pound, must be given for 15 boxes of sugar* 
each containing 220 pounds, at 18 cents a pound? 

10. How many bags of com, each containing 2 bushels, at 
96 cents a bushel, will pay for 128 bags of oat3, each con- 
taining 3 bushels, at 47 cents a bushel? Ans. 94. 
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Bhviiw and Tbst Qubstiohs. 

00« Let the pupil answer the following questions, 
illustrating them with his own original examples : 

1. How will yon find the sum of seyeral given numbers? 

2. How will jou find the difference between two given 
numbers ? 

3. How will you find the subtrahend when the minuend 
and remainder are given ? 

4. How will JOU find the minuend when the subtrahend 
and remainder are given ? 

5. How will JOU find the remainder, when the minuend 
and subtrahend are given ? 

6. When the sum of several numbers and all of the numbers 
except one are given, how do jou find that one ? 

7. When the multiplicand and multiplier are given, how 
can JOU find the product ? 

8. When the multiplicand and product are given, how can 
you find the multiplier ? 

9« When the multiplier and product are given, how can 
JOU find the multiplicand ? 

10. How do JOU find the quotient, when the dividend and 
divisor are given ? 

11. How do JOU find the divisor, when the dividend and quo- 
tient are given ? 

12. How do JOU find the dividend, when the divisor and 
quotient are given ? 

13. How do JOU find the dividend, when the quotient, divi- 
sor, and remainder are given ? 

14. How do JOU find the divisor, when the dividend* 
quotient and remainder are given? 
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Examples in thb FoRBOOiNa P&nroiFUBS. 

1. A boy sold a sled for $ 2.00 and in payment leoeived 
50 cents in money* 5 pineapples at 20 cents each, and tlie re. 
mainder in oranges at 5 cents each ; how many oranges did 
he receive? Ans. 10. 

2. If 2 barrels of flour will pay for 5 yards of broadcloth, 
how many barrels of floor will pay for 3 times 5 yurds of broad- 
cloth? 

3. How many barrels of apples, at $ 3 a barrel, must be 
given for 6 yards of flannel, at $ 2 a yard ? 

4. A speculator bought 80 acres of land at $ 75 per acre, 
and sold the whole for $ 6720 ; how much did he gain by the 
transactions ? How much per acre? First Ans. $ 720. 

5. Bought 160 acres of land for $4000, and sold it at 
$20 per acre; did I gain or lose? How much? How much 
per acre ? 

6. If 2 men build 16 rods of wall in 4 days, in how many 
days will 5 men build 50 rods ? Ans. 5. 

t. How many miles per hour must a steamboat sail to 
cross the Atlantic, 2880 miles, in 10 days of 24 hours 
each? Ana 12« 

8. The product of two factors is 595 ; one of the factors is 
17 ; what is the other ? 

9. The product of three &ctors is 9177; two of the factors 
are 21 and 19 ; what is the other? Ana 23. 

10. The divisor is 18, and the quotient 13; whatisthedivi* 
dend? 

11. The divisor is 23, the quotient 379 and the remainder 19 ; 
what is the dividend ? Ans. 8701 
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12. The first of three numbers is 8, the second is 4 times the 
first, and the third is 3 times the sam of the other two ; what 
is the difference between the first and third ? Ans. 112. 

13. In how many days of 24 hours each, will a ship cross 
the Atlantic, 2880 miles, if she sails 12 miles per hour? 

14. If I rccciye $ 80 and spend $ 55 per month, in how 
many yeard of 12 months each shall I save $ 1800 ? 

15. Bought 87 yards of cloth, at $ 4 per yard, and paid $ 200 
in money and the rest in wheat at $ 2 per bushel ; how many 
bushels of wheat did it take ? Ans. 74. 

16. The subtrahend is 3762, and the remainder is 2657: 
what is the minuend ? 

17. The minuend is 8063, and the remainder is 5604 ; what 
is the subtrahend? Ans. 2459. 

18. The greater of two numbers is 8327, and the difference 
is 5364 ; what is the less number ? Ans. 2963. 

19. The sum of two numbers is 5836, and the less number 
is 2467 ; what is the difference between the two numbers ? 

20. A man having engaged to work 12 months for $ 432, 
left his employer at the end of 9 months ; at the rate agreed 
upon, what should he receive ? Ans. $ 324. 

21 A merchant received $376 on Monday, $567 on Tues- 
day, $487 on Wednesday, $684 on Thursday, $293 on Friday, 
and $ 857 on Saturday ; what were his average receipts per day? 

22. If 732 is multiplied by 27 and the product divided by 
36, what is the quotient? Ans. 549. 

23. Bought 175 barrels of flour for $ 1750, and sold 86 bar- 
rels of it at $ 12 a barrel, and the remainder at $ 9 a barrel ; 
did I gain or .lose? How much? 

24. How many are 376 -f- 874 -f- 563 — 937 ? 

25. How many are 384 + ^62 4- 1728 4- 191 ? 
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DENOMINATE NUMBEES AND EEDUCTION. 

91 • All numbers are either concrete or abstract. 

A Concrete Numbbb is one that is applied to a particular 
object; as 6 books, 4 men, 7 days, 3 rods. A concrete num- 
ber is often called a Denominate Number^ because it elenomi- 
nates or names the thing to which it is applied. 

An Abstract Number is one that is not applied to any par- 
ticular object; as G, 9, 23. 

93 • All numbers are either simple or compound. 

, A Simple Number consists of but one kind, and may be 
abstract or concrete ; as 2, $4, 10 miles, 3 pounds. 

A Compound Number consists of two or more denominations^ 
and is necessarily concrete ; as 4 days and 7 hours ; 3 pecks, 

1 

quarts, and 1 pint ; 8 rods, 4 yards, 2 feet, and 10 inches. 

Note 1. The several parts of a compound number, though of dif- 
fereni denominations, are yet of the same general ruiture ; thus, 2 
weeks, 3 days, and 6 hours are similar qtuintities, avid constitute a 
compound number; but 2 weeks, 8 miles, and 6 quarts are unlikb 
IN THEIR NATDRB, and do NOT constitute a compound number. 

Note 2. The first diTision of each of the following tables should 
be thoroughly committed to memory. The second division is designed 
for reference. 



91. What is a Concrete Number? What is it often called f Whyf What 
is an Abstract Number ? 

^"Z. What is a Simple Number? May it be abstract f Concrete? Illustrate, 
What is a Compound Number ? May it be abstract ? Illustrate. What Is said 
of the different denominations of a compound number ? Is thie a compound 
number : 3 rods, 2 pecks, and 5 pounds t Why ? What is said of the first 
division of the following tables f What of the second f 
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ENGLISH MONEY. 
03* Eholish Movbt is the Gorrencj of Gi^at Britain. 





TABLE. 




4 Farthings (far. or qr. 


,) make 


1 Penny, marked d. 


12 Pence 


<« 


1 Shilling, ^' 8. 


20 ShiUings 


«« 


1 Pound, " £ 




d. 


qr- 


8. 


1 


= 4 


£ 1 


= 12 


= 48 


1 =20 


— 240 


= 960 



NoTB. The nambers employed as multipliers and divisors in 
reducing a Compound Number are called a SeaU ; thus, in reducing 
English Money, the Descending Scale is 20, 12, and 4 ; and the 
Ascending Scale is 4, 12, and 20. 

Ex. 1. In 7jC Is. 6d. 8qr. how man j farthings ? 

Multiply the 7 by 20 to change 

the pounds to shillings; to the 

product, 140, add the Is. given in 

the example, and the result is 

1418. ; then multiply the 141 by 

12 to change the shillings to pence ; 

to the product, 1692, add the 6d. 

1 6 9 8 d. in the example, and the result is 

4 1 69 8d. ; so proceed till the example 

. - is solved. 

6 7 9 5 qr., Ans. 



OPEBATION. 


£ 8. 


d. 


qr. 


7 1 


6 


3 


20 






4 Is. 






12 







oa. What is English Money? Bepeat the Table. VHiat are the multi- 
pliers and divisors used in reducing a compound number called f What is 
the descending scale in English Money f What the ascending scale f Explain 
Example 1. Explain Ex. 2. 
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• 

Ex. 2. Change 6795 qr. to penoe^ shillings^ and ponnd& 

OPERATION. First divide bj 4 to change the 

4 ) 6 7 9 5 qr. farthings to penoe, giving 1698d. 

— — -^ and dqrs. ; then divide the 1698 

1 2 ) J 6 9 8 d. 4- 3qr. by 12 to change the pence to 

■ shillings, giving 141s. and 6d. ; 

3 ) 1 4 1 8. + 6d. then diidde the 141 by 20 to 

— — — change the shillings to pounds, 

7 jC 4* ^^ giving 7£ la., and thus obtain 

7£ Is. 6d. 3qr., Ans. 
These examples are questions in Reduction. Hence, 

94« Bbbuction consists in changing a number of one de- 
nomination to a number of another denomination, wiihaui 
changing its value; 

The process in Ex. 1 is called Reduction Deeeending^ because 
higher denomijuXtioM are changed to lower. Hence, 

9S« Beduotion DBSCBNniNa consists in changing a num« 
ber from a higher to a hwer denomination, and may be per- 
formed by the following 

Bulb. Multiply the highest denomination given^ hy the nurn^ 
her it takes of the next lower denomination to make one of this 
higJier^ and to the product add the number of the hwer denom^ 
ination ; multiply this sum hy the number it takes of the next 
lower denomination to make one of tqis ; add as hefore^ and 
so proceed till the nwnber is hraught to the denomination re- 
quired. 

96« The process in Ex. 2 is called Reduction Ascending, 
because lower denominations are changed to higher. Hence, 



94. What Is Reduction? What la the prooess In Ex. 1 called? Whjf 
95. What is Reduction Ueseending? Rule for performing^ it ? 9tt. What 
U the process ia Ex. 2 callcil ? Why ? 
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]{sBi;cTiON Ascni$DXX& GM)8]8tft in €lianging a number from 
Vk lower to a highdr denomiBatioQ* and may be performed by 
the following 

BtTLiL Dloih the ghen number by the number it takes of 
that denomination to make one of the next higher ; divide the 
quotimt by tie hutnber it tctkee of tuat denominaiioafi to make 
one of the nkxt higher j atui so proceed till the number is 
br/Aiffht to thii denomination required. The last quotient, to- 
gtthcr toitfi the severed remainders (Art. 69, Note), will be t/ie 
aiuw r. 

97. The processes iu Beduction Asoending and Bednction 
Descending />roi7tf each other, ad will be seeuiu Examples 3 and 
i* la tho ^qao maAuec let the pupil prove all the examples 
iu BeJuction, and the answers, for this purpose^ will be omit- 
ted in the book. 

Ex. 3. How many farthings Ex. 4. Reduce 15542 qr. to 
in 16£ 3s. 9 J. 24r. ? pence, shillings, etc 

OPERATION. 

2qr. 4)15542 qr. 

1 2 ) 3 8 8 6 d. + 2qr. 

20)323s. + 9d. 

1 G £ + 3s. 

Ans. 16£ 33. 9d. 2qr. 
15 5 4 2 qr., Ans. 

NoTft 1. In soWing Ex. 3, the several numbers of the lower de- 
nominations arc added menially^ and only the resttlis are written ; 
iitiM, 20 times 16 are 820, and the 3s. added give S23s. Then mul- 



OPERATION 

U£ 33. 
2 


• 
9d. 


3 2 :{ s. 
12 




3 8 8 5 d. 
4 


• 



©8. What 1 4 Reduction Ascending ? Role for perfonning it f R7. How 
are proceHt»e:« in Uctluution ])ro\ c-U ? In solriu*; Ex. 3, how aretheniimberHof 
the lower dcnumluatiuna added ff ^ 
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tdplying the 823 by 12, and adding the 9d., we have d885d. Finally, 
multiplying the 3885 by 4, and adding the 2qr., we have 15542qr. 
which is the Ans. 

Note 2. In solving Ex. 4, and other examples in Reduction As- 
cending, if any divisor is so large that the work is not easily done 
by Short Division, the numbers may be taken upon the slate and the 
work done by Long Division. 

5. Beduce 27£ 16s. lid. Iqr. to farthings. 

6. Beduce 17375 qrs. to pence, shilliDgs, and pounds. 

7. Eeduce 64£ 9s. 3qr. to farthings. 

8. Beduce 25£ 8d. to farthings. 

9. Beduce 12497qr. to higher denominations. 
10. Beduce 23445 qr. to higher denominations. 

.11. A bookseller received from London fifty Oxford Bibles. 
The lot cost him 6£ 5s., how much was that apiece? 

TROY WEIGHT. 

98« Trot Wbight is used in weighing gold, silver, and 
precious stones. 

TABLE. 

24 Grains (gr.) make 1 Pennyweight, dwt 



20 Tennyweig 


hts 


<( 


1 Ounce, 


oz. 


12 Ounces 




«( 


1 Pound, 


lb. 






• 


dwi 


gr- 




oz. 




1 = 


24 


lb. 


1 


ZZl 


20 = 


480 


1 = 


12 




240 — 


6760 


Scale. — Descending, 


12, 20, 


24; ascending. 


24. 20, 12. 



9T. In Ex.4, how is the work done? 9S. For what is Troy Weight 
nsed f Repeat the table. What is the desoeucUng^ scale ? Asoendiog ? Ex- 
plain EjuI. 
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Ex. 1. How many grains- Ex. 2. Reduce 4 6 9 5 4 gr. 
in 7lb. lloz. 14dwt 18gr. ? to pounds, ounces, etc. 

OPERATION. OPEBATION. 

7 lb. lloz. 14dwt. 18gr. 2 4 ) 4 5 9 5 4 gr. 



1 2 



9 5 oz. 
20 


1 9 1 4 dwt 
24 


7 6 74 

3 8 28 



2 0) 1 9 1 4 dwt. + 18gr. 
12) 9 5oz. + 14dwt. 
71b. + II0Z. 
Ans. 71b. lloz. 14dwt. 18gr. 



4 5 9 5 4 gr., Ans. 

Note 1. In reducing iho pennyweights to grains in Ex. 1, we first 
multiply the 1914 by 4 and add the 18gr., giving 7674 ; then multiply 
the 1914 by the 2 tens, giving 8828 tens ; and finally add the results, 
giving 45954gr., Ans. 

3. Eeduce 61b. 4oz. 15dwt. 23 gr. to grains. 

.4. Beduce 181b. lloz. 6dwt. 19gr. to grains. 

5. Eeduce 53649gr. to pennyweights, ounces, etc. 

6. Eeduce 63594gr. to higher denominations. 

7. ^Eeduce 151b. 6dwt. to grains. 

8. How many spoons, each weighing 2oz. 3dwt 18gr., can 
be made from lib. loz. 2dwt. 12gr. of silver? Ans. 6. 

9. A jeweller made 6oz. 7dwt. 12gr. of gold into rings, 
which weighed 3dwt. 13gr. each ; how many rings did he 
make? 

NoTB 2. In performing Exs. 8 and 9, and similar examples, both 
of the ^ven quantities must first be reduced to the lowest denomith" 
ation mentioned in either. 
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APOTHECARIES' WEIGHT. 
09. Apotubcabiss' Wsioht is used ia mixing or com- 
pounding medicines ; but medicines are bought and sold by 
Avoirdupois Weight. 





TABLE. 






20 Grains (gr.) 


make 




1 Scruple, so. 


or B 


3 Scruples 


« 




1 Dram,- dr. 


or 5 


8 Drams 


«« 




1 Ounce, oz. 


or S 


12 Ounces 


4« 




1 Pound, lb. 

80. 


crib 




dr. 




1 — 


20 


oz. 


1 


: — • 


3 — 


60 


lb. 1 = 


8 




24 z= 


480 


1 — 12 — 


9G 





288 == 


5760 



ScALB. Descending, 12, 8, 3, 20; AfKsending, 20, 3, 8, 12. 

Note. The pound, ounce, and grain, in Apothecaries' and Troy 
Weight are equal, but the ounce is differently subdivided. 

1. Reduce 2ib3S63 19 18gr. to grains. 

2. Beduce 13298gr. to scruples, drams, etc. 

3. In 5Ib. 6oz. 5dr. 2sc. 14gr. how many grains? 

4. In 3 lb 5 § 33 3 24gr. how many grains ? 
6. In 26437gr. how many scruples, drams, etc. ? 

6. Ilcduce 3764gr. to higher denominations. 

7. What quantity of medicine will an apothecary use in 
preparing 365 prescriptions of 12 grains cuch? 

Ans. 9oz. Idr. 



09. For what is ApothccnricB* Weight used f Repeat the table. Descend- 
ing Mcnlef Ascending? What denominations of Apothecaries' Weight are 
like those of Troy Weight r What of the ounoe ? 



BEDUGITON. 81 

AVOIRDUPOIS WEIGHT. 

100« Atoibdupois Weight is used in weighing the 
coarser articles of merchandise, such as hay, cotton, tea, sugar, 
copper, iron, etc. 



t 


FABLE. 






16 Drams (dr.) make 


. 1 Ounce, 




OS. 


16 Ounces «' 


1 Pound, 




lb. 


26 Pounds " 

• 


1 Quarter, 


qr. 


4 Quarters '• 


1 Hundredweight, 


cwt. 


20 Hundredweight'' 


1 Ton, 




t. 






OS. 


dr. 




lb. 


1 = 


16 


qr. 


1 = 


16 = 


256 


cwt 1 


25 = 


400 = 


6400 


t 1 — 4 = 


100 — 


1600 = 


25600 


1 = 20 = 80 = 


2000 = 32000 = 


512000 



Scale. Descending, 20, 4, 25, 16, 16 ; Ascending, 16, 16, 
25, 4, 20. 

NoTB 1. It was the custom formerly to consider 281b. a quarter, 
1121b. a hundred weight, and 22401b. a ton ; but now the usiuU prac- 
tice is in accordance with the table. 

These different tons are distinguished as the long or gro99 ton &« 
22401b. and the $}u}rt or net ton » 20001b. 

The gro9» ton is still used in the wholesale coal trade ; also in esti- 
mating goods at the U. S. custom-houses, etc. 

NoTB 2. A pound in Avoirdupois Weight is equal to 7000 grains 
in Apothecaries, and Troy Weight. 



100. For what is AvoirdQpolB Weight Qsed f Table f Scale? How many 
ponods now make a ton f How many formerly f What are the different tons 
called f For what is the long ton now used f One pound Aroirdapois equals 
how many grains Troy t 
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Ex. 1. Beduce 2t 6cwt. 
Iqr. 231b. to pounds. 

OPBSATION. 

2t. 6cwt Iqr. 231b. 
20 



Ex. 2. In 46481b. how many 
tons, eto. ? 

OPERATION. 

2 5 ) 4 6 4 8 lb. 



4 6owt. 


4 


1 8 6 qr. 
25 


925 


370 


2 31b. 



4)185qr. + 231b. 
2 ) 4 6 cwt -f Iqr. 
2t. -f 6owt 



Ans. 2t. 6cwt Iqr. 231b. 



4 6 4 8 lb., Ans. 

Note 3. Instead of mentally adding the numbers of the lower 
denominations, as in preceding examples and as is done with the 
6cwt. and Iqr. in £x. 1, the pupil may, if he chooses, write the 
numbers under the partial products, and then add, as is done with 
the 231b. in this Example. 

3. Reduce 5t 7cwt. 3qr. 211b. 15oz. 7dr. to drams. 

4. Beduce 4t 2qr. 15oz. to drams. 

' 5. Beduce 147683dr. to higher denominations. 

6. Beduce 1860861 dr. to ounces, pounds, quarters, etc. 

7. If a cow eats 161b. of hay in 1 day, how many tons 
will she eat in 365 days ? 

8. In 7t 1 6cwt. 3qr. 51b. net weighty how many gross tans f 

CLOTH MEASURE. 

lOl. Cloth Measubs is used in measuring cloths, rib- 
bons, braids, etc. 



101. Explain Ex. 1, Explain Ex. 2. 101. For what is Cloth Heasnre 
msedf Table? Scale? 
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TABLE. 

2^ Inches (in.) make 1 Nail, na. 

4 Nails " 1 Quarter, qr. 

4 Quarters " 1 Yard, yd. 

na^ in. 

qr.- 1 = 2i 

yd. 1 = 4 = 9 

1 = 4 = 16 = 86 

8cALB. Descending, 4, 4, 2| ; Ascending, 2^, 4, 4. 

1. In 6yd. 2qr. Sna. how many nails? 

2. In 107 nails how many quarters, etc. ? 

3. Beduce 18yd. Iqr. 2na. to nails. 

4. Beduce 47yd. dqr. Ina. to nails. 
•5. Beduce 783 nails to quarters, etc. 

6. Beduce 549 nails to higher denominations. 

7. If 2yd. Iqr. of rihhon are used in trimming 1 bonnet, 
how many yards will be used in trimming 5 bonnets ? 

8. If 2yd. Iqr. 3na. of cloth are used in making 1 coat, 
how many yards will be used in making 16 coats? Ans. 19. 

9. How many dresses can be made from 117yd. 2qr. of 
rilk, if each dress requires 14yd. 2qr. 3na. Ans. 8. 

10. What cost 18yd. 3qr. of velvet, at $2 per quarter? 

LONG MEASUBB. 

103« LoNO Measubx is used in measuring distances; 
as, for example, the length of a line, or the length, breadth, 
height, or dopth of any object 

lOA For what Is Lonsf Measure used f Table f Scale t 
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TABLS. 

12 Inobes (in.) make 1 Foot, fL. 

3 Feet " 1 Yard, yd.' 

6 J Yards or 161 Feet " 1 Rod, rd*. 

40 Bods " 1 Furlong, fur. 

8 Furlongs ** 1 Mile, m*, 

691 Statute miles, nearly ** 1 Degree on Giro, of the Earth, 1 ^ 
360 D^rees ** 1 droamference, circ. 

ft in. 

yd. I = 12 

rd. 1 = 3 = 36 

fur. 1 = 61 = 161 = 198 

m. 1 = 40 = 220 = 660 = 7920 

1 = 8 = 320 = 1760 = 6280 = 63360 

Scale. Descending, 360, 691, 8, 40, 61, 3, 12; Ascoid- 
ing, 12, 3, 61, 40, 8, 691, 360. 

NoTB 1. The earth not being an exact sphere, the distance round 
it in different directions is not exaetly the same. By the most exact 
measurements made, a degree is a little les» than 69i miles. 

Note 2. Besides the numbers given in the table, there are vari- 
ous other measures of length ; as, 8 barleycorns make 1 inch, 4 
inches 1 hand, 9 inches 1 span, S feet 1 space, 6 feet 1 fathom, 3 geo- 
graphic miles 1 league, 60 geographic miles 1 degree, etc 

1. How many rods in 6m. 6fur. 37rd. ? 

2» Beduoe 1877 rods to higher denominations. 

3. Beduoe 3669 rods to higher denominations. 

4. In 301 furlongs how many miles ? 
6. In 6yd. 1ft. 9in. how many inches ? 

6. In 197 inches how many feet, etc. ? 

7. The distance through the earth is about 7912 miles ; hour 
many rods is it? 
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8. The distance round the earth is abont 8000000 rods; 
liow many miles is it ? Ans. 25000. 

9. The distance from the earth to the moon is' about 
240000 miles; how many rods is it ? 

10. The distance from the earth to the 'snn is abont 
S0400000000 rods ; how many miles is it? 

CHAIN MEASURE. 

108* Chain Mbasuri is used by engineers and snryeyor9 
in measuring roads, canals^ boundaries of fields* etc. 









TABLl 


■ 
•• 




7tV. 


. Inches (in) 


make 


1 Lin^ 


IL 


25 


Links 




ii 




1 Rod, Perch 


, or Pole, rd. 


4 


Bods 




€i 




1 Chain, 


eh. 


10 


Chains 




4» 




1 Furlong, 


far. 


8 


Farlongs 




it 


rd. 


1 Mile, 

JL 
1 


m. 
in. 
= 7^^ 






cL 




1 


= 25 


= 198 


• 


far. 


1 


ZHZ 


4 


= 100 


= 792 


BL 


1 = 


10 


zz: 


40 


= 1000 


= 7920 


1 = 


8 =: 


80 


■ 


320 


= 8000 


=z 63360 



So ALB. Descending, 8, 10, 4, 25, 7^^; Ascending 7^, 
25, 4, 10, 8. 

NoTB. To measiire roads, etc., engineers often nae a chain 100 
feet long. 

1. Beduce 3m. 4fur. 8ch. 2id. 2011 to links. 

2. Reduce 28870 links to higher denominations. 

3. Reduce 5nL 7fur. 3ch. to links. 

109 A degfree upon the earth, how long f What other measure^ of length f 
103 For what is Chain Measure used f Tablet Scale? NoMf 
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4. Bedace 4m. 3cli. 22Ii. to links. 

5. Eeduce 85647 links to higher denominations. 

6. The distance from Boston to Andover is about 184000 
links ; how many miles is it ? 

7. The distance round a field is 5fur. 7ch. 8rd. ; what will 
it cost to fence this field at $ 2 per rod? 

SQUARE MEASURE. 
104. A SuBFAOB is that which has length and breadth 
but no thickness. 

lOti. A four-sided figure haying all its comers or angles^ 
equal to each other, as A B G D, Fig. 1» is called a Rectangle^ 
A Fig. 1. B A Fig. 2. B 



e 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 

15 


11 


12 


13 


l^ 



D 



/ 
h 





D 



C 



106. A Rectangle whose sides are all equal to each other, 
as A B D, Fig. 2, is called a Square. The small checks in 
Fig. 1 are squares, 

107. The maiipcr of finding the area or measure of any 
rectangle, as, for example, Fig. 1» may be understood by the 
following explanation : — Let A B represent (on a reduced 
scale) a line five feet long ; then, evidently, if we pass from 
A to e, a distance of 1 foot, and draw the line ^y the figure A 
B/ e will contain 5 square feet, that is 5 X 1 square feet So, in 



IMt What is a Surface? 105. A Rectangle? 106. A Square? 
107. How is the area of a Rectangle found ? 
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like manner, A B ^ ^ will contain 10, or 5 X ^ square feet, 
and A B G D will contain 15, or 5 X 3 square feet. Hence 
we mulliply together the numbers representing the length and 
breadth of a rectangle tojind its area, 

108» Eeversing the process in Art lOt, 

The area of a rectangle divided by its length will give its 
breadth, and the area divided by the breadth will give the 
length ; thus,- in Fig. 1, 15 — 5 = 3, the breadth, and 15 -f- 
3 := 5, the length. 

lOO. Squabb Measurb is used for measuring Burfaoe& 

TABLE. 

144 Square Inches (sq. in.) make 1 Square Foot, sq. ft 
9 Square Feet ** 1 Square Yard, sq. yd. 



30 J Square Yards or 1 
272i Square Fe^t j 


ti 


• • 
1 Square Bod, sq. rd. 


40 Square Bods . 


4( 


1 Bood, r. 


4 Eoods 


U 


1 Acre, a. 


640 Acres 


4* 


I Square Mile, sq. m. 


(a) Also in Chain Measubb, 




1 0000 Square Links or ^ 
16 Square Bods ) 






make 


1 Square Chain, sq. ch. 


10 Square Chains 


it 


1' Acre, a. 
sq. ft. sq. in. 


. 


sq. yd. 


1 = 144 


sq. rd. 


1 


= 9 = 1296 


r. 1 = 


80i 


= 272i =, 89204 


a. 1 = 40 = 


1210 


= 10890== 1568160 


«q. m. 1 =a 4 = 160 = 


48*40 


= 43560= 6272640 


1 =: 640 = 2560 = 102400 = 


3097600 . 


= 27878400 = 4014489600 



108. How is the breadth of a rectangle found when the area and length are 
known ? How the length when the area and breadth are known f 

1 09. For what is Square Measure used t Table t Scale ? Table in Chain 
Measure? Note If Note 2 f 
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Scale. Descending, 640, 4, 40, 30|, 9, 144 ; Ascettdiag, 
144, 9, 30i, 40, 4,640. : 

Note 1. In measuring land, surveyors use a 4-rod eliain com- 
posed of 100 links. Sometimes the half-cUain of 50 links is used. 

Note 2. The 2724 before feet in the table is not a part of the scale. 

1. Eeduce Ssq. m. 325a. 2r. 37sq. rd. to square rods. 

2. In 359317 square rods how many square tuiies, acres, 
roods, and rods ? 

3. Reduce 30sq. yd. Isq. ft. 127sq. in. to square inches. 

4. Beduce 3915l8q. in. to higher denominations. . 

5. How many square feet in Fig. 1 ? 

6. How many feet round Fig. 1 ? 

7. Suppose each side of Fig. 2 to be 7 rods, what is the 
distance round it ? How many square rods does it contain ? 

8. How many square rods in a rectangular field that is 
17 rods wide and 35 rods long? How many acres ? How 
many rods round this field ? 

9. A board containing 45 square feet is 15 feet long ; how 
wide is it? 

10. A flower-garden containing 288 square feet is 12 feet 
wide ; how long is it ? Ans. 2L 

1 1. How many square yards of carpeting will be required 
to carpet a room that is 18 feet long and 15 feet wide ? 

12. At $2 per yard for carpeting that is a yard wide, 
what will be the cost of carpeting a roo.m that is 5 yards 
square ? 

CUBIC OR SOLID MEASURE. 

110. A Solid or Body is any thing which has length, 
breadth, and thickness. 

■ I IT ^ 1 M-B 1 ' - ■ — ■ — — 

110. What is a Solid or Body f 
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■ 111. A solid or body bounded by 6 leotangnlar baea. 
Fig. 3, is called a Ssoianoulak Pbish. 



D 



Fig 3. 



O 



A 
a 

d 




■mm* m m0^mmwmmmm » ■M ffc « 

mmmmm ^ m m *»■ ••• ■■ ^ uwmmmm* 



B 



113* A rectangular prism 
bounded by six square fiftces, as Pig. 
4, is called a Cube. 




Fig. 4. 




Length. 
lis* To find the volume or solid contents of a rectangu- 
lar prism, as Fig. 3, first find the area of the top face, 
A B ODt as in Art. 107; then going from A^ B, and C down- 
ward 1 foot to a, h, and c, and passing a plane through a, 5^ 
and e, we shall cut off 15 solid feet, that is 5 X 3 X 1 solid 



111. A Rectangular Prism f 112. A Cube? 113. How is the volum* 
of a rectangular prism found f 



( 
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feet. So, if a plane be passed thrbugli d, e, and/, it will cut 
off 30, or 6 X 3 X 2 solid feet, etc.; that is. 

The continued product of the numbers representing the 
lenffihf breadth^ and height wHl give the volume or solid contents 
of a rectangular prism ; thus, in Fig. 3,5x3X4 = 60, 
(solid feet,) the volume or contents* 

1141 • So, reversing the process in Art. 113 
The volume divided by the area of the trpface will give the 
height of the prism ; the volume divided hy the area of one end 
will give the length ; and the volume divided by the area of one 
side will give the breadth or width; thua, in Fig. 3, 60 4-15 
= 4, the depth; 60 ~ 12 = 5, the length ; and 60 ~ 20 = 
3, the breadth, 

1l\S. Solid or Cubio Measubb is used in measuring 
things which have length, breadth, and thickness. 

TABLE. 

1728 Cubic Inches (c. in.) make 1 Cubic. Foot, cu. ft 



27 Cubic Feet 




•' 1 Cubic Yard, 


c. yd. 


16 Cubic Feet 




•« 1 Cord Foot, 


c. ft 


8 Cord Feet or ) 
128 Cubic Feet J 




•' 1 Cord, 


0. 




cu. ft 


c in. 




c yd. 


1 


= 1728 


• 


1 = 


27 


= 46656 





Scale. Descending, 27, 1728 ; Ascending, 1728, 27. 
NoTB 1. The numbers af);er 27, in this table, do not belong to the 
scale. 

^ - - - - - i- - — r —..-,— ..-., .) ■■--■_!- - m I II -¥■ r 1 1 ' ^^^^^^-"^ 

114. How the depth, when the volume and area of the top face ar^ known t 
How the lengfth, when the volnme and area of one end are known f How the 
breadth, when the volume and area of one side are known ? 115. For what 
is Solid Measure used f IWcf Scale? Notol? 
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Fig. 5. 
KoTB 2. A pile of wood, Fig. 5, that is 
8 feet long, 4 feet wide, and 4 feet high, 
measures a cord, and one foot in length of 
such a pile is a cord foot. 

Note 3. A Perch of building stone or masonry contains 24| 
cubic feet. A pile 164 feet long, li feet wide, and 1 foot high 
measures a perch. 

Note 4. Transportation companies often estimate fireight^ es- 
pecially of light articles, by the space occupied, rather than by the 
actual weight. In this estimate, from 26 or 80 to 160 or 175 cubic 
feet are called a ton. This is called arbitrary weight, and it varies 
with different transportation companies. 

1. How many cubic inches in 33o. yd. 24cu. ft 1635c. in.? 

2. Reduce 1582755c. in. to bigber denominations. 

3. Ecduce 15o. jd. 18cu. ft 1727c. in. to cubic incbes. 

4. In 6 c. 6c feet, 9 cubic feet, 125 c. in. bow many cubic 
incbes ? 

5. If 40 cu. ft make one ton, bow many tons, cubic feet, 
etc., in 347859 cubic incbes? 

G. How many cubic feet are tbere in Fig. 3 ? How many 
square feet in tbe top face of Fig. 3 ? How many in the front 
side ? How many in tbe rigbt-band end ? How many in tbe 
wbole surface of Fig. 3. 

7. How many cubic feet in a cubical box wbose edges are 
2 feet in lengtb? How many cubic incbes? How many 
square feet in its surface ? 

8. How many cords of wood in a pile that is 32 ft long. 4 
ft. wide, and 6 ft. bigb? How many cord feet? Cubic feet? 
Cubic incbes? 

9. A rectangular block of marble wbicb contains 88 cubic 
feet, is 11 feet long and 4 feet wide; bow thick is it? 



115. Note 2? Notes? Not«4f 
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10. A gii^iii-bm which holds 30 cubic feet of grain is 3 fbet 
deep and 2 feet wide ; how long la it? Ans., 5 feet 

11. My cistern is 18 feet long» 15 feet wide, and 10 feet 
deep. By a pipe 6 cubic feet of water enter evezy minute; 
in how many minutes will the cistern be fiUed? 

LIQUID MEASURE. 
116. Liquid Mbasdrb is used in measuring all liquids. 







TABLE. 




• 


4 Gills (gi.) 




make 




1 Pint, pt. 


2 Pints 




« 




1 Quart, qt 


4 Quarts 




« 


Pt. 


1 Gallon^ gaL 
gi- 




qt 




1 


= , 4 


gaL 


1 


= 


2 


= 8 


1 = 


4 


— 


8 


— 32 



ScALB. Descending, 4, 2, 4 ; Ascending, 4, 2, 4. 

KoTB 1. The United States Standard Unit of Liquid Measure 19 
the old English wine gallon, which contains 231 cubic inches. 

NoTB 2. It has been customary to measure milk, and also beer, 
ale and other malt liquors, by beer measure, the gallon containing 
282 cubic inches, but this custom is fast going out of use. . 

KoTB 8. Casks of various capacities, from 50 to 150 or more 
g^lons, are indiscriminately called hogsheads, pipes, butts, tuns, 
etc. Those containing from 30 to 40 gallons are called barrels* 

1. Beduce 9gal. 3qt. Ipt. 2gi. to gills. 

2. Eeduoe 318 gills to pints, quarts, etc. 
8. Beduce 12gaL Ipt. to gills. 

4. Beduce 673 gills to higher denominations. 

I ll 

116. For what is Liquid Measure used? Table? Scale? Notel? 
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5. How many bottles, each containing Sqt Ipt 2gi., can 
be filled from a cask which contains 46gaL dqt Ipt. ? 

6. How many gallons of molasses in 2^ jugs, each contain- 
ing IgaL 2qt Ipt. ? 

DBY MEASURE. 

117« Drt Mbasubb is used in measuring grain, fruit» 
potatoes, salt, charcoal, etc. 

TABLE. 



2 pta. (pt.) 


make 


1 Quart, qt 


8 Quarts 


it 


1 Peck, pk. 


4 Pecks 


4€ 


1 Bushel, bush, 
qt pL 




pk. 


1 = 2 


bush. 


1 = 


8 = 16 


1 = 


4 = 


32 = 64 



ScALB. Descending, 4, 8, 2 ; Ascending, 2, 8, 4. 

NoTB. The bushel measure is 18^^ inches in diameter and 8 inchef 
deep, and contains a little less than 2150^ solid inches, or nearly 9( 
wine gallons. Consequently 4 quarts or half a peck of oats should 
measure nearly 88 cubic inches more than a gallon of wine ; and a 
quart of berries, or any other article measured by Dry Measure, 
should contain nearly 9^ cubic inches more than a quart of wine or 
any other liquid. 

1. Beducc 3bu8h. 2pk. 7qt Ipt. to pints. 

2. Reduce 239 pints to quarts, pecks, etc. 

8. How many pints in 25bush. Ipk. 5qts. Ipt. ? 
4. How many pints in 17bush. 3qt ? 

116. Note 2 f Note 3 ? 117. For what ia I>ry Measure used f Table t 
Scale ? What are the dimensioiiB of the bushel measunH How many ouble 
inches does it contain f How many wine gallons ? How much ought a quart 
of berries to exceed a quart of milk t 



94 



BEDUCnON. 



5. Beducc 759 pints to higher denominations. 

6. Eeduce 8573 pints to higher denominations. 

7. -What is the cost of 2bash. 3pL of grass seed, at $2 a 
peck ? 

TIME. 

118. Time is used in measuring duration. The natural 
divisions of time are days,, months, (moons), seasons, and 
years. The artificial divisions are seconds, minutes, hours, 
veeks, etc. 

TABLE. 

make 



*i 



tt 



44 



<< 



44 



1 Minute, 


m. 


1 Hour, 


L 


IDay, 


d. 


1 Week, 


wk. 



60 Seconds (sec.) 
60 Minutes 
24 Hours 

7 Days 

4 Weeks 

13 Months, 1 Day, and 6 Hours 

12 Calendar Months (=365 or 366 Days), 1 Civil Year, c yr. 

100 Years make 1 Century, C. 



1 Lunar Month, L m. 
1 Julian Year, J. yr. 





m. sec. 




h. 1 = 60 




d. 1 = 60 = 3600 


wk. 


1 = 24 = 1440 = 86400 


1. m. 1 


— 7 = 1G8 — 10080 = 604800 


J. yr. 1 — 4 


— 28 = 672 — 40320 =: 2419200 


1= 13^^^ 52^V 


—365^ —8766 —526960 —31557600 



ScALB. Descending, 4, 7, 24, 60, 60 ; Aaoending, 60, 60, 
24, 7, 4. 



118. For what is Time ttsed f What are its natural divisions f Artificial 
divisions t Table ? 
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Note 1. The names of the seasons and of the calendar months 
and the number of days in the several months, are as follow^ : — 

,' SSAsoNS. Months, No. of Days. 

( 1st. January 31 

} 2d; February 28, in leap year 29 



Winter. 



( ad. March 31 

Spring. \ 4th. April • . . • 30 

( 5th. May 31 

i6th. June 30 
7th. July 31 
8th. August 31 

( 9th. Sbptbmbbk • . • 30 

Autumn. } 10th. October 31 

C llth. NOVE>fBER 30 

Winter. 12th. December 31 



Note 2. The number of days in each month may be easily re^ 
membered by committing the following lines': — 

Thirty days hath September, 
April, June, and November ; 
All the rest have thirty-one, 
Save the second month alone. 
Which has just eight and a score 
Till leap year gives it one more. 

Note 3. A solar year, that is, a year by the sun, is very nearly 
365 days, 5 hours, 48 minutes and 50 seconds. 

1. How many seconds in 18!i. 27m. SOsec. ? 

2. Eeduco 12850 seconds to liighcr denominations. 

3. Reduce 4d. 22h. 57m. 54sec. to seconds. 

4. Beduce 9wk. 15h. IQsec. to seconds. 

5. Reduce 452897 seconds to higher denominations. 

6. In 7 centuries how many calendar months ? 

7. Reduce 10800 calendar months to centuries. 

CIRCULAR MEASURE. 

no. CiROULAB Measurb is used in surveying, naviga- 
tion, geography, astronomy, etc., for measuring angles, deter- 
mining latitude, longitude, etc 

118. Scale T What are the names of the calendar months f How many days 
In each ? In what season is each ? The number of each flrom the beginning ot 
the year t Length of a solar year ? 



ye 


KKDUCnOX 


• 




• 


TABLE. 






60 Seconds (60") 


make 


1 Minate, 


1' 


60 Minutes 


u 


1 Degree, 


1° 


30 Degrees 


€t 


ISign, 


s. 


12 Signs, or 360° 


*t 


1 Cironmfei^nce, ci^rc 




. 


1' = 


60" 


8. 


lo — 


60 = 


3600 


circ I = 


30 — 


1800 = 


108000 


1 — 12 — 


360 = 


21600 = 


1296000 


ScALB. Desoending^ 


12, 30, 60, 


60 ; Ascending, 


60, 60, 


30, 12. 










Note. A carved line is a flgore bounded 
by a cunred line, all parts of the curve 
being equally distant from the center of 
the circle. 

The Oireumferenee is the curve which 
bounds the circle. An Are is any portion 
of the circumference, as A B or B D. 
An arc equal to a quarter of the circum- 
ference, or 90^, is called a qtutdraiU, A 
Radius is a line drawn from the center 
to the circumference, as C A or C B. 

A Diamder is a line drawn ihrcmgh the center and limited by the 

curve, as A D. 

1. In 15° 38' 29" how many seconds ? 

2. Boduoe 78695" to degrees, eta 
8. Eeduce 2° 27' 39" to seconds. 

4. In 5s. 17° how many minutes? 

5. Reduce 276892" to signs, etc 

6. Beducc 17s. 21° 28' 3" to seconds. 



119. For wliat is Circalar Ifeasure nsedt Tablet Scale f What is a 
Cttde? drcamferenoe t Arot Quadraut? Badiost Diameter? 
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MisOELi^NEOUs Examples in Beduotion. 

1. In 7JL 15s. Gd. 3qr. how many farthings? 

2. Reduce C72l9qr. to pounds sterling, etc. 
" 8. Reduce lOoz. 17dwt. 15gr. to grains. 

4. Change 27Gll)gr. to pounds, etc. 

T). In 7oz. 5dr. 2sc. 12gr. of opium, how many grains? 

6. Reduce 17 tons IGcwt. 3qr. to quarters. 

7. Change G27243oz. to tons, etc 

8. In 7yd. 3qr. 2na. lin. how many inches? 
0. Reduce 742 inches to yards, etc. 

10. Change 5fur. 13rd. 7ft lOin. to inches. 

11. Reduce 273894 inches to miles, etc. 

1 2. In 27 fathoms, how many inches ? 

13. John Smith's horse is 15 hands high; how many 
inches high is he ? 

1 1. In 7m. 3far. 7ch. 2rd. how many links ? 

15. Reduce 3a. 2r. 27sq. rd. 127sq. ft 126sq. in. to square 
inches. 

16. How many cu. in. in 17 cords ? 

17. Reduce 76493c. in. to cords, etc. 

18. IIow many gills in 27gal. 3qt Ipt. 3gi, ? 

19. Reduce 643gi. to gallons, etc. 

20. Change 46bu. 3pk. 6qt Ipt to pints. 

21. In 874qt how many bushels ? 

22. Reduce 17h. 56m. 43sec. to seconds. 

23. Reduce 178cwt 2qr. 101b. to ounces. 
21. Reduce 10yd. 2na. to nails.- 

25. Reduce 726890 inches to miles. 
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DEFINITIONS AND GENERAL PRINCIPLES. 

150. All numbers are even or odd. 

An Even Number is a number that is divisible by 2 ; to 

2, 4. 8, 12. 

An Odp Number is a number that is not divisible by 2 ; as 
1,3,5,11,19. 

151. All numbers nxa prime or composite. 

A Prime Number is a number that is divisible by no 
whole number except itself and one ; as 1, 2, 3, 5, 7, 11, 19. 

A Composite Number is a number that is divisible by other 
numbers besides itself and I ; thus, 6 is composite, becauso 
it is divisible by 2 and by 3 ; 12 is composite, because it is 
divisible by 2, 3, 4, and 6 ; 25 is composite, because it is 
divisible by 5 and 5. 

Factoring Numbers. 

133* The Factors of a number are those numbers 
whose continued product is the number ; thus, 3 and 7 are 
the factors of 21 ; 3 and 6, or 3, 3, and 2 are the factors of 
18 ; etc. 

The prime factors of a number are those prime numbers 
whose continued product is the number ; thus, the prime fac- 
tors of 12 arc 2, 2, and 3 ; the prime factors of 36 are 2, 2 , 

3, and 3 ; etc. 

Note. Since 1, as a factor is useless, it is not here enumerated. 

120. What is an Even Number? An Odd Number f 121. A Prime 
Number? What is the only even prime number? What is a Composite 
Number ? 

132. What nre the Factors of a number ? What are the prime factors of 
a number ? 



DEFINITIONS AND GENERAL PKINGIPLB8. 



99 



TABLE OF PRIME NUMBERS FROM 1 TO W7. 



1 


41 


101 


167 


239 313 


397 


467 569 


643 


733 


823-911 


2 


4:J 


103 


173 


241 


317 


401 


479 


571 


647 


739 


827 919 


3 


47 


107 


179 


251 


331 


409 


487 


577 


653 


743 


829 


929 


5 


5S 


109 


181 


257 


337 


419 


491 


587 


650 


7.-.1 


839 


937 


7 


59 113 


191 


2iJ3 


347 


421 


499 


593 


661 


757 


853 


941 


11 


Gl 


127 


193 


269 


349 


431 


503 


599 


673 


761 


857 


947 


U 


67 


131 


197 


271 


363 


433 


509 


60l 


i\77 


7i>9 


859 


968 


17 


71 


l:i7 


199 


277 


359 


439 


521 


607 


6 S3 


773 


863 


967 


19 


73 


139 


211 


281 


367 


443 


523 


613 


691 


787 


877 


971 


23 


79 


149 


223 


2 S3 


373 


449 


541 


617 


701 


797 


881 


977 


29 


83 


151 


227 


293 


379 


457 


547 


619 709 


809 


883 


983 


31 


89 


157 


229 


307 


383 


'461 


657 


631 


719 


811 


887 


991 


37 


97 


163 


283 


311 


389 


463 


563 641 '727 


821 


907 


997 



133. To resolve or separate a number into its prime 
factors we have the followin;^ : 

i^ULE. Di'Hle the gioen number by any prime number 
greater than one^ that will divide it ; divide the quotient by 
any prime number greater than one that will divide it, and so 
on ti^l the quotient is prime. The several divisors and last 
quotient will be (he pt ime factors sovght. 

1. What are the prime factors of 5768 ? 

OPERATION, 

2)5768 
2)2884 
2) 1442 
7) 721 

1 3 Ans. 2. 2, 2. 7, 1 3, 



1!23. llule for resolving a number into its prime factors 9 
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2. Resolve 680 into its prime factors. 

Ans. 2, 2, 2, 5, and 17. 

3. Besolve 846 into its prime factors. 

Ans. 2, Br 3. 47, 

4. What are the prime factors of 200 ? 

Ans. 2, 2, 2, 5, 5. 

5. Eesolve 984 into its prime factors. 

Ans. 2, 2, 2, 3, 41. 

Greatest Common Divisoiu 

12-4. A Common Divisor of two or more numbers is any 
number that will divide each of thim without remainder ; thus 
3 is a common divisor of 12, 18, and 30. 

133. The Greatest Common Divisor of two or more 
numbers is the greatest number that will divide each of them 
without remainder ; thus, 6 is the greatest common divisor of 
12, 18, and 30. 

Note. A divisor of a number is often called a measure of the 
' number, also an cUiqubipcni of the number. 

136. To find tho greatest common divisor we have 

the folio wins:: 

EuLE 1. Divide the greater of two numbers by the less^ 
and, if there be a remainder, divide the divisor bj the remain^ 
der, and continue dividing the last divisor by the last remainder 
untti nothing remains ; th^ last divisor is t/ie greatest common 
divisor of the two numbers. Cr, 

KuLB 2. Jf more than two numbers are g'ven, find the 
greatest divisor of two of them, then of this divisor and a 
third number, and so on until all the numbers have been 
taken ; the last divisor wiU be the divisor sought, 

134. What is a common divisor 7 123. What is the greatest common 

divisor ? 

l'^6« Rule for finding the greatest common divisor of two numbernf 
Second rule for finninj grcute.^t cuinmon divisor of more tlian two numbers 9 
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. 1. What is the greatest oom- 2. What is the greatest com- 
mon divisor of 16 and 44 ? mon divisor of 8, 12, 28 ? 

OPERATION. OPBRATION. 

16)44(2 8)12(1 

32 8 

12) 16 (1 4) 8 (2 

12 8 

Ans., 4)12(3 Ans.,4)2 8(7 

12 28 

3. Find the greatest common divisor of 9, 12, 18 and 
24. Ana 3. 

4. What is the greatest common divisor of 24, 40, 63 ? 

Ana 4. 

5. What is the greatest common divisor of 144, 17', and 
1728? 

6. What is the greatest common divisor of 72, 45, 999 ? 

7. What is the greatest common divisor of 1825, 640, 50? 

Lbast Common Multiplb. 

137. A Multiplb of a number is any number which 
is divistbiU by that number ; thus, 15 is a multiple of 5 and 
also of 3 ; 21 is a multiple of 7 and of 3. 

128« A Common Mttltiplb of two or more numbers, is 
any number which is divisible by each of the given numbers ; 
thus, 48 is a common multiple of 4, 6, and 8. 

139« The Lbast Common Multiplb of two or more num- 
bers, is the least number that is divisible by each of the given 
numbers ; thus, 24 is the least common multiple of 4, 6, and 8. 

T£7* What is a Multiple of a number f 

ItM. A Common Multiple of two or more numbers t 

lst9* The Iicast Common Multiple? 
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130« To find the least common multiple of two or 
more numbers : 

Rtjle. Hduinff set the given numbers in a line, divide By 
any psimb number thcU wUl divide two or more of them, and set 
the quotients and undivided numbers in a line beneath ; pro- 
ceed vnth this line as with the firsts and so continue until no 
two of the numbers can be divided by any numbsr greater than 
one ; the cont'nued product of the divisors and numbers in the 
last line will be tfte mvlttple sought, 

Es. 1. What is the bast common multiple of 6, 8,* 12, 
16,18,24? 

OPERATION. 

^ ) B> 8, 1 2 , 1 6, 1 8 , 2 4 

2 ) '3^4, 6^ 8 , 9, 12 

2) 3. 2, 3, 4, 9, 6 

3 )3, 1, 3, 2, 9, 3 
1, 1, 1, 2, 3, 1 
2X2X2X3X2X3 = 144, An& 

2. Find the least common multiple of 5, 10, 12, 15, 20, 
24. *" 120. Ans. 

3. Find the least common multiple of 7, 8, 12, 14, 16, 21* 

Aus. 336. 

4. Find the least common multiple of 21. 72, 18, 43. 

5. Find the least common multiple of 10, 15, 24, 18, 32. 

6. Find the least common multiple of 21, 7, 36, 42, 84, 
T5. 



130. Bule for finding; the Least Common Multiple t 
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COMMON FEA0TI0N8. 

131 • If a single thing (an apple, for instance,) is divided 
into two equal parts, one of these parts is called one half, 
(written i) ; if divided into three equal parts, one of these 
parts is called one third (J). 






Halves. Thirds. Fourths. 

And so, if we divide a unit or single thing into four, five, 
sis, etc. equal parts, one of these parts is called one fourth (i), 
one fifth (J), one sixth (J), etc. 

ONE UNIT. 

I 1 

I * 1 i , 

I — * . * — H-J — H-i 1 

■ * ■ * I * I * ■ ^ ■ ^ . ^ , ^ , 

133. A Fraction is an expression representing one or 
more of the equal parts of a unit. 

133« A Common or Vulgar Fraction is expressed by 
two numbers, one above and the other below a line ; thus i 
(one half), f (two fifths), &c 

(a) The number above the line is called the Numerator, 
and the number below the line is called the Denominator. 

(b) The Denominator shows into how many parts the 
unit is divided, and gives the name to the fraction. . 

139. What is a Fraction f 133, A Common Fraction? (a) Where do 
we write the numerator? Denominator? (b) Wliat does the denominator 
•how ? (c) What the numerator ? (d3 What are both caUed ? 
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(c) The Numerator shows how many of those parts are 
taken or expressed by the fraction. 

(d) The numerator and denominator are called the terms 
of the fraction. 

"Write the following fractions : three fourths, two thirds, 
seven eighths, nine tenths, seven Elevenths, eight fifteenths. 
Bead the following fractions : J, ^, f , f , ^, ^j, f f , JJ. 

134. A SiMPLB Fraction has but one numerator and 
one denominator ; as i, ^, J^^. 

135. A Compound Fraction is a fraction of a fraction ; 
as § of f, S of ■^. 

136« A Proper Fraction is one whose numerator is 2eM 
than the denominator ; as f , f , f . 

137. An Improper Fraction is one whose numerator 
equals or exceeds the denominator ; as |, i^, ^, ■^. 

138. A Mixed Number is a whole number and a frao- 
tion united ; as, 7 J, 6|, 27^. 

139. The terms of a fraction sustain to each other the 
relation of dividend and divisor, the numerator answer- 
ing to the dividend and the denominator to the divisor. 

That is, a fraction may be regarded as an expression of 
division. Hence, 

The VALUE of a fraction is the quotient of the numerator 
divided by the denominator, asf:=9-7-3 = 3. 

It follows from this that the General Principles of 
Division (Arts. 85, 86, and 87) apply to all fractions. 



134r, What is a Simple Fraction? 135. Compound? 136. Proper? 
137. Improper? 138. What Is a mixed number ? 

139. What relation do the terms of a fraction sustain to each other ? 
Which term answers to the dividend ? Which to the divisor ? How may a 
fVactlon be regarded ? To what is the ralne of ft fraotioneqiitTalant? What 
principlea before stated apply to fractions ? 
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1 . Mtiltiplying the numerator, if the denominator remains 
unaltered^ muUiplies the valtte of the fraction hy the same 
number, cw | ^ ^ — - j^ 

2. Dividing the numerator, if the denominator remains 
unaltered, divides the value of the fraction by the same number. 

In tho above cases it will be seen that the size of the parts, 
(fonrthsy) remains the same* but the ntanber of the parts is in- 
creased or diminished. 

3. Multiplying the denominator, if the numerator remains 
unaltered, divides the value of the fraction by the same number, 

« f X 2 = I- 

4. Dividing the denominator, if the numerator remains 

wudtered, multiplies the value of the fraction by the sametiun^ 

fter, a« I ^ 2 = I- 

In the. last two cases it will be seen that the number of 

parts (numerators) remains the same, but the size of the 

parts (denominators) is increased or diminished. 

5. If the numerator and denominator are both multiplied 
or divided by the same number the value of the fraction is not 

.,_, 2X2 4 2^2 1 
«^^«^'«'4X2=^^44-2 = 2 

Hence, the following general law in regard to Fractions 
may be stated, 

That any change in the numbbator causes a lies change in 
the value of the fraction ; and anv change in the denominator 
causes an opposite change in the value of the fraction. 

Upon these principles all the following operations upon 
fractions depend. 

139. Give the 1st principle and lllastrate It. The 2d principle. The 3d 
princlple« The 4th principle. The 6th principle. What general law is 
given t 
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Case 1. 
140. To reduce a mixed number to an improper 

fraction, 

Ex. 1. In 7f bow many fifths ? 

n^, ' I^ ^ ^^i^ there arc five fifths ; and in 

J* seven units there are seven times five 

fifths, or 35 fifths, which with the 3 

_jj g . fifths in the example = 38 fifths = ^-. 

Bulb. Multiply the whole number hy the denominator of 
the fraction ; to the product add the numerator^ and under the 
sum torite the denominator, 

2. Bcduce 1 7f to an improper fraction Ans. •^^. 

3. Keduce 26|^ to an improper fraction Ans. ^^^ 

4. Keduce 43f to an improper fraction. Ans. ■^^. 
6. Eeduce 56| to an improper fraction. Ans. J-J^. 

6. Reduce Sij^j to an improper fraction Ans. ^^ 

7. In 19x^ how many fourteenths ? 

8. How many seventeenths in 38|f ? Ans. -^^ 

9. Reduce 49^5 to an improper fraction. 

NoTB. To reduce a whole number to a fraction having any given 
denominator, multiply the whole number by the proposed denomi- 
nator, and under the product write the denominator. 

Case 2. 
141 • To reduce an improper fraction to a whole or 
mixed number. 

Ex. 1. How many units in J^- ? 

In one unit there are four 

fourths, and in seventeen fourths 

"^ • there are as many units as four 

is contained times in seventeen. 

140. Explain the operation in Case 1. Role for reducing a mixed number 
to an improper fraction f 

141. Sale for reducing an improper fraction to a whole or mixed number t 
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JEtuLB. Divide the numercUor hy the denominator ; if there 
is any remainder^ place it over the divisor^ and annex the 
fraction so formed to the qttotient, 

2. Beduce -4^^ to a mixed ntunber. Ana, 2^. 

3. Beduce ^ to a mixed number. Ans. 5f . 

4. Beduce -ff to a mixed number. Ans. 3-^. 

5. Beduce f ^ to a mixed number. 

6. Beduce ^/- to a mixed number. Ans. 9J|. 

7. Beduce ^^ to a mixed number. Ans. lOjf . 

8. Beduce ^^ to a mixed number. 

9. Beduce f ^ to a whole number. Ans. 7. 

10. Beduce ^^ to a whole number. 

NoTB. The denominator of a fraction being a divisor, it follows 
that whenever the denominator exactly measures the numerator, 
(he quotient will be a whole number. (See Exs. 9 and 10.) 

Case 3. 
143. To reduce a fraction to its lowest terms. 
Ex. 1. Beduce §^ to its lowest terms. 

1st OPERATION ^^^" ^' ^^"^ ^"""^ *^ ^^ "^y /'*''- 

2 . « . Cor common to them, then divide these quo^ 

Vi2 ft tients by any factor common to them, and 

* 3 jT"_^ so proceed till the quotients are mutually 

8 j f — t Ana ^^^ ^^^ jg^^ g^j^^ 

2d OPERATION. Find the greatest common divisor, (Art 125,) 

11) §f = ^ Ans. andbj it divide both terms of the fraction. 

Bulb 2. Divide each term by their greatest common divisor. 

2. Beduce ^^ to its lowest terms. Ans. f . 

3. Beduce ^ to its lowest terms. Ans. {. 

4. Beduce ^}f to its lowest term& 

142. Rule for redocing^ a fraction to its lowest terms t Second rale for 
reducing a fraction to its lowest terms f 
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5. Redaoe -^ to its lowest terms. Ans. !• 

6. Bedace f ^| to its lowest terms. . 

7* Beduoe ^^ to its lowest terms. Ans. }• 

8. Beduoe ^f f to its lowest terms. 



Gash 4. 

14I3. To multiply a fraction by a whole number. 
Ex. 1. Multiply i by 4. 

1-4. ^..-«.-,^-. It is just as evident that 4 times 7 

XSt OPBBATION. *^ 

T w J 28 X eighths (J) are 28 eighths (^) as it is 

that 4 times 7 boys are 28 boys. 

2d opic&ATiON. If we divide the denominator by 4 we 
i ^ ^ = ^ obtain the same result as before. 

In the first operation we increase the number of the parts 
four-fold» and in the second, we increase the size or v€dtie of 
the parts four-fold while the number of parts remains the 
same. Hence the following 

Bulb 1 Multiply the numercUar by the whole number. Or, 
Bulb 2. Divide the denominator by the wluAe number, 

2. Multiply A hy 3. Ans. ^. 

3. Multiply ^ by 8. Ans. f f or j^ 

4. Multiply iJ by 6. Ans.H = 2fJ. 

5. Multiply ^ by 14. Ans. f f or f = 3. 

6. Multiply ^ by 3. Ans. fj or ^. 

7. Multiply ^ by 15. Ans. f fj. 

8. Multiply j^ by 12. 

I I ri ■ I ■ I iiL - - - _ - ' ' I _ I ,jL_j 

143. smt rulA tn miiUiplylag a frsotton by a whole number f Second 
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9. Multiply ^ by 21. 

10. Multiply fl by 117. Ans. ef^". 

11. Multiply H by 17. 

12. Multiply //^ by 34. Ana. V^. 

(a) To multiply a mixed number by a whole number. 

13. Multiply ^ by 8. 

Ist OPERATION. 2d OPERATION. 

H = ^ tX8=V = 6f 

V^ X 8 = i|a = 38f Ans. 4 X 8 = 32. 



32 + 6f = 38f 



Henoe thQ foUowiuj; 



Bulk. Reduce the mixed number to an improper jraction^ 
(i4t^.l40,) and then mtdtipfy. Or, mtdtiplt/ the fraction and 
whole numfier separately and add the products together, 

14. Multiply 6^ by 9. Ans. 60f 

15. Multiply 7/^ by 26. Ans. 190. 

16. Multiply 28^5- by 42. Ans. 1186^/^^. 
17 Multiply 46 i^ by 39. 

18. Multiply b9^j by 68. 

19. Multiply 24GJ} by 142. 

20. Multiply 392^*7. by 2r»Y. 

21. Multiply 160J by 27. 

NoTB. To multiply a whole number by a fraction is just the same 
as multiplying a fraction by a whole number. e.g.-f-X4 = 4X-f* 

Cash 5. 
144r. To divide a fraction by a whole number. 



143* How is a mixed number multiplied by a whole Humbert Another 
method! 
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Ex. 1. Divide | by 3. Ans. f . 

One third of 6 apples is 2 apples ; it is 
1st OPERATION, equally clear that one third of 6 sevenths 
f -^ 3 = f (f ) is 2 sevenths (f .) 

If I divide f by 1, the quotient will bo 

2d OPBBATION. f. Now if I divide it by 3 instead of 1, I 

f X 3 = ^T obtain a quotient only one third as great, or 

4 of f = ^j. In this instance the number 
of parts remains the same, while the size of 
the parts is diminished. 

EuLE 1. Divide the numerator hy the whole number. Or, 
EuLE 2. Multiply the denominator by the whole number, 
(Art 139, 2nd and 3rd.) 

2. Divide M V 8* -A.ns. ^^. 

3. Divide Jf by 6. Ans. ^s^. 

4. Divide -fj by 5. Ans. ^3* 
6. Divide i^ by 12. Ans. -^J^jj. 

6. Divide ff by 13. Ans. ^. 

7. Divide ff by 7. Ans. ^^j^. 

8. Divide ff by 14. 

9. Divide iff by 35. 

10. Divide f |5 by 42. 

Note. If the dividend be a mixed number first reduce it to an 
improper fraction, or divide the w]iole number and fraction sepa- 
rately and add the results. 

11. Divide 261 by 6. 

12. Divide 1G| by 7. Ans. 2^. 
. 13. Divide 28 J by 7. 



144. First rule for dividing^ a fraction by a whole number ? Second rule 7 
A. mixed number how divided by a whole number ? 



COMMON FHApTIONS. Ill 

14. Divide 69j by 13. Ans. Sf, 

15, Divide 211^ by 12. Ans. 17|. 

Oasis 6. 
14*5. To multiply a fraction by a fraction. 

Ex 1. Multiply i by i Ans. f i. 

We first multiply the fraction i by 7i (Art 143, Kulc"" 1.) 
and obtain ^. Now, as 7 is eight times the true multiplier it 
the product is 8 times too largo ; and we obtain the true prod- 
uct by dividing ^ by 8 (Art 144, Bule 2.) i X 7 = ^ , 
and ^^ -7- 8 = fi. Hence, 

Rule. Multiply the numerators together for a new nume- 
rator, and the denominators for a new denominator, 

2 

6 2 

2. Multiply ^ X ^ ^^^ f • 

In the above example, we have the factor 3 in the numerator 
of the f , and also in the denominator of the f . These wo 
reject in the operation, since this is equivalent to dividing 
both terms of the product by 3, which (Art. 139, 6th) docs 
not alter the value of tho fraction, and obtain the answer in 
its lowest terms. This process of cancellation may be em- 
ployed advantageously in many cases, as the principle is tho 
same, as when applied in division. (See Art. 88.) 

17 $ 17 

3. Multiply gi X g = 5G» ^^^' 

7 

4. Multiply ^V '^J ty iS- Ans. if. 

5. Multiply If by Jt- Ans. IH- 

6. Multiply if by f J. Ans. ^^,\. 

7. Multiply H by ff. 

145. Rule for maltiplying a fraction by a fraction 7 
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8. Multiply ifi by fj J. 

9. Multiply 6| by ^. Ans. li. 

KoTB 1. Iledace the mixed numbers to improper fractions. 

10. Multiply 6f by f . 

11. Multiply 2^ by f. Ans. ^^^. 

12. Multiply 58^ by 6J. Ana. 298f . 

A compound fraction may be reduced to a simple one by the rule 
for multiplying one fraction by another. 

18. lofi equals what ? Ans. ^ = £• 

14. i of ^jj of i equals what ? 

15. ^ of f f of 11 equals what? 

Cabis 7. 

146* To divide a fraction by a fraction. 

Ex. 1. Divide 4 by §. Ans. | = IJ. 

We first divide | by 2, and obtain 

oPXBATiON. f , Art (144, Bule 2,) but thd divisor 

|-7-f = IXJ=| used is 3 times too great, and oonse- 

quently the quotient f is only i of the 
required quotient, and hence must be multiplied by 3 to obtain 
the correct result. 

From the above we have the following 

Etjlb. Irwert the divisor^ and then proceed as in muUiplu 
cation (Art 145). 

2. Divide {■ by -fj. Ans. f . 

3. Divide ff by f . Ans. -Jf = ItV- 

4. Divide |f by £. Ans. |f . 

5. Divide 4f by f Ans. ^^ = 6^4. 

6. Divide V ty i*. 

7. Divide f^^ by f ^^ 

146. Bale for dividing a fraotioa hf a fraotioa f 
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8. Divide i by if J. . Ana. tJf . 

9, Divide f f by ^. 

10. Divide f by ^ of J. Ans. 8. 

NoTB. If either of the quandties is a mixed number it mast be re 
duced to an improper fraction. 

Cask 8. 
14r7« To reduce fractions that Iiavo different denom- 
inators to equivalent fractions having a common denom- 
inator. 

Ex. 1. Beduce } and i to equivalent fractions having a 
<*ommon denominator. 

We multiply both terms of each frac- 
tion by the denominator of the other 

- X - = ~ fraction ; this (Art 139, 6th) does not 
^ 9 36 alter the value of either fraction, and of 
5 4 20 necessity it makes the denominators alike 

- X -j^ = g^ as they are both the product of the two de- 

nominators, 4 and 9. 

Btjle, Mvltiply hoth terms of each fraction by the con- 
iinued product of the denominators of all the other fractions. 

Ex. 2. Beduce f , f , and f , to equivalent fractions having a 
common denominator. 

3. Beduce f , }, f to equivalent fractions having a common 
denominator. An& ^^g, -i^f, ^^. 

4. Beduce -f^f f * ^ to equivalent fractions having a com- 
mon denominator. Ans. f ^, ff^, f f J. 

5. Beduce f » f , i to equivalent fractions having a common 
denominator. Ans. f ff , %%%, f^. 

6. Beduce f^, f , -fy to equivalent fractions having a com- 
mon denominator. 

147. Rale for rednoing fhMtlons to eqniraleat ftaotioiui haTlng a eomman 
denominator I 
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Though the above rule will give a common denominator, 
yet it will not always give the least common denominator. 

Ex. 7. Keduce 1, f , -^, }| to equivalent fractions having 
the least common denominator. 

OPERATION. 

4 )4, 8, 12, 16 

2 )1,2, 3, 4 

1, 1, 3, 2 

4 X 2 X 3 X 2 = 4S = L. 0, M. = Least Com. Denom. 

(Art 130, Kule.) 
48 -7- 4 = 12, and 12 X 3 = 3G = Ist numerator. 
48 -r- 8 = 6, and 6 X 5 = 30 = 2d numerator. 
48 -7- 12 = 4, and 4 X 7 = 28 = 3d numerator. 
48 -^ 16 = 3, and 3 X 13 = 39 = 4th numerator. 
Ans., f|, f J, ff, and f J, the several equivalent fractions. 

Explanation. We first find the least common multiple of 
the denominators 4, 8, 12, and 16, which is the least com- 
mon denominator. We then divide this denominator by each 
of the denominators of the given fractions, and multiply each 
quotient by its corresponding numerator. Hence we have the 

ItuLB. Heduce all the fractions (if necessary) to their 
lowest terms. Find the least common multiple of all the 
denominators for a common denominator. Dicide this 
mvUiple hy each of the given denominators, and multiply the 
several quotients hy their respective numerators for new num' 
erators. 

Note. It will be seen that both the above roles are based upon 
the principle Art. 139, 5th. 

■■^"~"^~^^^"^"~~""^~"^^"^"»— ""■• 
147. Bale for obtaining the least common denominator of several flractiona f 
On what principle does this rule and the former one depend I ^-^pH'ni 
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8* Beduco 3, f» J, -f j- to equivalent fractions having the 
least comiHon denominator. Ans. §|, ^f, ^^, f^. 

9. Beduce f , i, j^ to equivalent fractions having the 
the least common denominator. 

10. Beduce f , f , -^^ } to equivalent fractions having the 
least common denominator. 

Casb 9. 

14:3. Numbers that are of the same kind can be added 
together. For example, 6 pens -j- 7 pens -f- 6 pens z= 18 
pens. 2 hats -j- 5 hats = 7 hats ; and for the same reason 

i + f + i=^f- ^ + f»4"i = f» ®*^- ^^* numbers which 
are not alike, cannot be added. We cannot say 6 knives -j-^ 
pens =10 pens, or 10 knives. Neither can we saj f bush. 
-[- 1^ qt = I bush, or \ qt Numbers must bb of the same 

KIND if we would ADD THEM T06ETHBB. HeUCe, 

To add fractions we have the following 

BtJLB. Redvee the fractions to equivalent fractions hamng 
a common denominator ; after which, write the sum of the 
numerators aver the common denominator. 

Ex. 1. Add ^j, -^g^, and /g- together. Ans. -ff. 

2. Add f , |, and f together. Ans. f Jf = Ifgf. 

8. Add ^. f , VV and §. Ans. f i| = 2^^. 

5- A + i + S + S = what? Ans. « Jf == 2^1. 
€u J + § + i + 4 = what? Ans.>-^ = 3V^. 

7. ^of f 4-Jof ir=what? Ans. || = y^. 

NoTB 1. Compound fractions must be first reduced to simple frao 
tions. 

8. f of T^ + f of J = what? Ans.f| = lii 

9. ^ of § + it of f = what? 



148. Can numbers no^aliX^e be added? Bole for adding firactionst 
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10. f of |of | + |of T2;5=what? 

11. Add 4|, G5, and nf together. 

4+6 + 5 = 15,f + 4 + » = 2iyTr. andl6-^- 
2^J=17^^3V Ans. 

KoTB 2. Mixed numbers may be reduced to improper fractions ; 
or the whole numbers and the fractions may be added fleparatcljr, 
as above, and then their sums ucited. 

12. Add 4 J and 7| together. Ans. 11J5. 

13. Add 5f , 7|, and f together. 

14. 1G| + 14| + 18^ = what ? 

Pbaotical Questions i:r Addition ov Fbaotions. 

1. John bought a top for ^ of a dollar, a knife for | of a 
dollar, and a ball for i of a dollar ; how much did they cost 
him? Ans. 811. 

2. Jane bought a work-basket for i of a dollar^ a pair of 
gloves for 1 1 dollars, and gave i dollar to some poor persons ; 
how much did she expend in all ? 

3. A lady bought several remnants of cloth. Ono piece 
was I yd. long, another i yd., and a third i yd. ; 
how much cloth did she buy in all? An& 2^ yds. 

4. A coal dealer sold coal to three men, as follows : To 
one 2f tons, to another 5§ tons, to the thiid 6^ tQns;.how 
much did he sell to all? 

5. Three men bought a horse. One paid 51^ dollars, 
another 67^ dollars, and the third paid 76f dollars; how 
jauch did the hor so cost ? 

Casb 10. 

14:9. The remarks under Case 9 apply with equal force to 
questions in Stibtractian. We cannot take 4 pens from 6 
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knives; nor can we take | of a gallon from I of a pound. 

NUMBBBS MUST BB OF THB SAHB KIND Or the 8UBTBACTI0N Can- 
not be performed. Uence 

To subtract fractions we liave the following 

EuLB. Reduce the fractiofu to eqtdvaleni fraetums having 
a common denominatory and then write the difference of the 
numerators over the common denaminaiar, 

Ex. 1. From \ take |. Ans. f. 

2. From ^ take f Ans. f 

3. From | take \. Ans. ^. 

4. From f take ^. Ans. ^}. 

5. From ^j of ^ take f of f . Ans. -^V 

6. From 4§ take 2f. Ans. J^ = If J. 

KoTK 1. Whenever mixed numbers occur in the question they 
most be reduced to improper fractions. 

7. Subtract f from 1 J. Ans. f | = Iff. 

8. 4f — 2fz=what? 

9. 5\ — 4§ = what ? 

10. 6| — 6} = what ? Ans. \^. 

11. I of if — f of A = what? 

12. f of 5} — f of 3J = what? 

ISO. P&ACTIGAL QqBSTIONS IN SuBTBACTIOK OT FRACTIONS. 

1. A boy having i of a qt. of nuts» gave away ^ of a qt ; 
what part of a quart had he left? Ans. ^\. 

2. A merchant having a piece of cloth containing 12f 
yds. sold 7ft yds. ; how much had he left ? Ans. 4}f yds. 

3. A farmer had a field containing 23 1 acres. Of this» 
G| acres were planted with com, and the remainder bore 
grass; how much grass Ian I was there in the field? 

Ans. 16ff acrea 

■ — 

149. What is the rule for subtraotioii of frsetlons f 
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4. Bought a cask of wine oontaining d7§ gaL; 16 g 
gallons haying leaked out, what quantity remained in the 
cask ? Ans. 20^1 gaL 

5. A boy while fishing for pickerel, lost part of his pole ; 
and on measuring, ho found that the part saved was | of the 
original length. What part was broken off? 

6. From a chest of tea weighing 62| lb. 39f lb. were 
sold. How many pounds remain unsold ? 

151 • MiSOELLANBOUS EXAMPLSS IN F&ACTIONB. 



1. 


Reduce f | to its lowest terms. 


2. 


Beduce 7§ to an improper fraction. 


3. 


Beduce ^ to a mixed number. 


4. 


Multiply §J by 9. 


6. 


Multiply -f^j by 6. 


6. 


Divide 1* by 4. 


7. 


Divide ^^ by 10. 


8. 


Divide 23J by 7. 


9. 


Multiply 20 by f . 


10. 


Multiply 100 1 by 1. 


11. 


Multiply ^ by ii. 


12. 


Beduce § of j^ of -^^ to a simple fraction. 


13. 


Divide ^J- by f 


14. 


Divide 297 by f 


15. 


Beduce i, ^t |f\ to equivalent fractions having a 


common denominator. 


16. 


Add f and ^-. 


17. 


Add ,»jV and i. 


18. 


Add lOi and 6f. 


19. 


Add i, 5, 1. i 


20. 


Subtract | from g. 


21. 


Subtract i from ^l. 
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22. Subtract -^^ from 1. 

23. Subtract 2i from 3j. 

24. Eeduce ^|, ^j^g, ff to equivalent fractions with a 
least common denominator. 

25. Hcduce ^^\ of ^^^ to a simple fraction. 

Examples in Analysis. 
IS9» Wetinaljze an esample when we solve it according 
to its own conditions without being guided by any particular 
rule. 

1. I f 1 pound of tea cost $ 1 . 20, what will f of a pound cost ? 

Analysis. If 1 lb. cost $ 2.20, ^ of a pound will cost ^ of 

I 1.20, or 24 cts. ; and |^ of a pound will cost 4 times 24 cts., 

or 96 cts., which is the answer. 

Note. A period called the decimal point, which will be here- 
after more fully explained, U placed at the right hand of dollars, and 
the first two places at the right of the points always express cents. 
In the following examples, if no cents are named with the dollars, 
their places may be supplied with two ciphers. 

2. If 1 cord of wood cost $ 9, what will f of a cord 
cost? Ans. $5.62J. 

3. What will f of a ton of hay cost if 1 ton cost 21 
dollars? Ans. $ 15. 

4. When oil is $ 2.25 per gall, what will f of a galL 
cost? Ans. $1.50. 

5. If 1 acre of land cost $ 140, what will -^j of an 
acre cost? Ans. $ 89.09-i^. 

6. If f of a yd* of cloth cost $ 2.50, what will be the 
cost of 1 yd. ? 

Analysis. If f of a yd. cost $ 2.50, i will cost i of 
$2.50, or $.83^, and f or 1 yd. will cost 5 times $.83}, 
or $ 4.16|., which is the answer. 

7. Bought f of an iron foundry for $ 6783, what was 
tho yaluQ of tbQ whole foundry ? Ans. $ 8478.75. 
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8. When we pay $ 62 for | of an acre of land what is 
the cost per acre ? Ans. i 70.85^. 

9. if } of a gallon of molasses cost (.83, what is the 
cost per gallon ? 

10. If SA. 2E. dOsq. rd. is ^ of a field, what is the 
entire area? Ans. 6A. 2R. 228q. rd. 

11. A grocer sold from a cask 15gal. 3qt. Ipt. of oil, 
which was ^ of what the cask contained ; how much remained 
in the cask? Ans. 21 gal. Oqt lipL 

KoTE. It is evident that if he had sold -2 of what the cask at first 
contained, ^ remained. 

12. If 6 doz. eggs cost $ 1.68, what will 12| doz. cost? 

Analysis. If 6 doz. cost $ 1.6S 1 doz. will cost ^ of 
$ 1.68, or 2Scts. 12| doz. = \^ doz. If 1 doz. cost 28cts. i 
doz. will cost J of 23cts. or 7cts., and ^j- will cost 51 times 
7ct8., or $3.57. Ans. 

13. If 6 rods of wall can be built for $ 8.65 what will it 
cost to build 17| rods ? Ans. $ SO.OSj. 

14. If 16 bushels of com cost $22.72, what will 47? 
bushels cost ? Ans. $ 67.68§. 

15. If a family consume 4 barrels of flour in 7^ months, 
how long would 9^ barrels last them? Ans. 17} months. 

16. If i gal. wine cost $ 4.75, what will 6| gal. cost? 

Analysis. If i gallons of wine cost $4.75, i will cost ^ 
of $ 4.75 or $.67f , and f or 1 gallon will cost 8 times 67f eta. 
or $ 5.42f . 6| gallons = ^ gallons. Now if 1 gallon cost 
$ 5,42f , i gallon will cost i of $ 6.42^, or $ 1.08f, and ^ 
will cost 34 times $ 1.08f or $ 37.33f. Ans. 

IT. When f of a dollar will purchase 8 qts. of oherries» 
how many can you purchase for 2\ dollars? Ans. 9|- qt. 
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18. If yon can bay 4f tons of bay for | 70, wbat will 
I2| tons cost? An& 4(188}. 

19. When 17} cents are paid for 1} lb& of nuts, bow 
many pounds will 48} cents buy? Ans. 4} Iba 

20. If 6f bushels of wheat cost $ 15, how many bushels can 
you buy for 68f dollars ? 

21. Sold 5 1 cords of wood to one man, and 12f cords to 
another ; how much did I sell to both ? 

22. How many hours will it take a man to travel 65f 
miles, if he travel 3| miles in an hour ? An& 19 j{ h. 

23. Bought a horse for'$176i, and a wagon for $67f ; 
how much more did the horse cost than the wagon ? 

An& $108|. 

24. Paid $ 16 for some cloth, at the rate of $ | per yd. ; 
how many yards were there ? Ans. 20 yards. 

25. If 4 doz. oranges cost f of $ 4, what will 7 oranges 
cost? Ans. I /o* 

26. A man who owned } of a farm sold ^ of his share ; 
what part of the farm did he sell and what part did he still 
own ? Ans. sold /^, and had left |f. 

27. If a man has 28^ gal, of wine, and sells | of it, 
how many gallons has he left ? Ans. 7f . 

28. A man has 7 pieces of broadcloth, each piece contain- 
ing 26f yd. This ho makes up into overcoats requiring 4} 
yards each ; how many garments can he make and bow much 
clotb will he have left ? Ans. 40 garmeDts,and \iyd, lefL 

29. A field containing 157}8q. rd. is 9frd. wide; how 
long is it? Ans. 16^ rd. 

30. If f of a ton of coal can be bought for $ 7, what 
part of a ton can be bought for one dollar? Ans. ^. 

31. If } of a ton of hay is worth % 12^, what is the 
value of a ton ? Ans. $ 15|. 
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82. One man earns $ If per day, and another earns 
S 2^ ; how mucli will they both earn in 5 days ? 

Ans. $19i. 

33. A merchant buys flour at $ 9f per barrel and sells 
it for $ 12f ; how mnch will ho make on 5 barrels? 

Ans. $ l^S. 

34. A tailor made 3 suits of elothea, each containing 3f 
yards of cloth, from a piece 85 yards long; how much was 
left? Ans. 24f yd. 

35 What will 12i cords of wood cost at $ 8f p^r ooidf 

Ans. $ lOOJJ. 
36. A farm containing 247 acres was sold for $ 21118^ ; 
what was the price per aero ? Ans. $ 85 J-. 

. 37. Four partners purchase goods to the amount of 
$ 12641, and sell the same for $ 1586^. The pro&ts being 
divided equally, what was each one's share ? 

Ans. $ 80/^. 

38. A tailor paid $ 12| for cloth» and $ 5| for making up 
the same into a coat, vest, and pants» and sold the same for 
$ 26^ ; what were his profits? Ans. $ 7/^. 

39. A merchant sold to a customer 5|yd. broadcloth, 
6-^yd. doeskin, and 4Syd. cassimei-e ; how many yards in all 
were there? Ans. 16 J^. 

40. When flour is $ 15 per bbl. how many barrels can 
be bought for 46^ bushels of wheat at $ 8} per bushel? 

Ans. Q^^^bbl. 

41. A person owning i of a ship, sold -^ of his share for 
S 6000, which was $950 more than it cost him; what did he 
pay for his entire share ? 

42. A gentleman has $ 9750 invested in United States 
Bonds, which is f of bis fortune ; how much is he worth ? 
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DECIMAL FEAOTIONS. 

1S3* A Decimjil Fragtion^ is a fraction whoso denomi- 
nator is 10, 100, 1000, or 1 with ono or moro ciphers annexed. 

lS4^m The denominator of a Common Fraction maj bo 
any nitmher whatever, Evciy principle and every operation in 
Common Fractions is equally applicable to Decimals. 

IStS. The denominator of a decimal fraction is not usually 
expressed, since it can be easily determined, it being 1 with as 
many eipkers annexed as there are figures in the given decimal, 

156* A decimal fraction is distinguished from a whole 
number by a period, called the decimal point or separatrtx, 
placed before the decimal ; the first figure at the right of the 
point is tenths; the second, hundredths; the third, thousandths; 
etc. ; thus, .6 = ^^, .06 = Y?xy» .006 = -n^, etc., the figures 
in the decimal decreasing in value from left to right, as in 
whole numbers. 

157* Since whole numbers and decimal fractions both 
decrease by the same law from left to right, they may be ex- 
pressed together in the same example^ and numerated as in the 
following 

NUMERATION TABLE. 

OQ 

'2 

.^ CO 

•«* r3 » 

_0 aa ri rt gg 



i Js «- ^ .s :§ ^ I H -S .2 



ja 



• r^ 



4 7 1.65987 
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1S8. A whole number and decimal fraction written to^- 
gether, as in the above table, form a mixed number, Tho 
integral part is numerated from the decimal point towards tliO', 
l-ft, and the fraction from tho same point towards the n'ff/d, 
each figure, both in the whole number and decimal, taking %t9 
name and vfdue from its distance from the decimal point, 
Ilcnce, 

159* Moving the decimal point ene place towards the 
riff hi, mtdtlplics the number by 10; moving the point two 
places multiplies tho number by 100, etc Also moving the 
point one place to the left, divides the number by 10 ; moving 
the point two places divides by 100, etc. 

160. A decimal is read like a whole number, giving in 
addition, the name of the denomination of the rightrhan^ 
figure to the entire number. Thus, .46 is read forty-six hun«> 
drcdths ; .073 is read seventy-three thousandths; .00G8 m 
read sixty-eight ten thousandths; 42.045 is read forty-two, 
and forty-five thousandths, etc. 

161 • Since multiplying both terms of a fraction by the 
same number does not alter its value (Art 109, 6 th), annex* 
ing one or more ciphers to a decimal does not affect its value ; 
thus, ^ = -f^^ =z ^J^Jij; etc. ; i. e. .2 z= .20 = .200, etc. 

163. Prefixing a cipher to a decimal, i. e. inserting a 
cipher between the scparatrix and a decimal figure, diminis/ies 

- - ■ ■ 

153. What is a Decimal Fraction? 154. A Common Frnctlon, what is 
its denominator f Are the principles of common fractions applicable to deci- 
mals? 155. Is the donominjitorofa decimal usually expressed? 156. How 
is a decimal fraciion distinijuishcd from a whole number? What is the first 
figure at the right of the point ? Second ? Third ? 157. Read the Numera- 
tion Table. 158. What is a mixed number ? WTilch way is the integral part 
numerated ? Which way the decimal ? What determines the name and value 
of a fi^jure ? 159. How does moving^ the decimal point to the right affect the 
value of a number? How moving it to the Iq/tl 160. How is a decimal 
rend ? Illustrate. 161. How does annexing: one or more ciphers to a deci- 
mal affect it? Why? IttSi. Prefixing one or more dpheri to a decimal how 
aficctsit? Why? 
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ihe value of that figure to -^ its previous value ; for it removes 
(be figure one place further from the decimal point (Art 159) ; 
thus, ,3z=i^ but .03 = only -j-J^, which is but -^j of ^^. 

'' Notation and Nitmebation ov Decimal Fkactions. 

163. Let the pupil write in figures the following num- 
bers: 

1. Fifty-six hundredths. 

2. Eighty-seven thousandths. 

3. Two hundred sixteen ten- thousandths. 

Note. To avoid ambiguity in expression a whole number and 
a dbcimal, we should use " and^* onli/ once^ and that, between the 
whole number and decimal, as two hundred three, and bIx thou- 
Bandihft, (203.006) ; not^ two hundred and three and six thousandths. 
By observiog the above rule, much trouble will be obviated, and 
numerous mistakes avoided. 

4« Twenty-eight, and one thousand nine, ten-thousandths. 

5. One hundred sixty-eight, and thirteen milliouths. 

6. Eight hundred forty, and forty-two hundreci thou- 
sandths. 

7. Seven, and seven hundredths. 

8. Four hundred eighty-seven, and three hundred fot^ty^ 
lour ten-thousandths. 

9* Sixteen thousand, four hundred thirty nine, and ninety, 
two thousandths. 

10. Fifty-one million two thousand eighty-five, and seven- 
teen hundredtha 

1,1. Four thousand eight hundred twenty-eight, and nino 
hundred fifty-six hundred-thousandths. 

12. Eighty-seven thousand three hundred forty-nine, ten- 
millionth s. 
/■■ ■ ■ ' — "— — ' ■ ■ ' ' . ■ . . I .^ 

163. How are operations in decimal fractions performed? What of th« 
the decimal point f Troof T 
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NoTB 2. Let the teacher give many examples, similar to the 
above, continuing the. exercise till the pupil can write decimals with 
ease and accuracy. 

Numerate and read tlie following : 



1. 


.7 


11. 


4587.9506 


2. 


.03 


12. 


.000001 


3. 


40.6 


13. 


17.75851 


4. 


G01.75 


14. 


7.805 


5. 


77.7 


15. 


84591.57 


6. 


9005.847 


16. 


42.2222 


7. 


.0001 


17. 


10000.001 


8. 


1000.1 


18. 


45671.3501 


9. 


45678.951 


19. 


1000.001 


10. 


.37558 


20. 


1846561.07 



As all the operations in deoimal fractions are performed 
precisely as the same operations in whole numbers, no explana« 
tions are necessary, except to determine the true place of the 
decimal point in the several results. The methods of proof, 
also, are the same as in whole numbers. 



Casb 1. 

164:* To add decimal fractions : 

Bulb. Place tenths under tenths, htmdredths under hua» 
drecUhSf etc. ; then add as in whole numbers, and place the point 
in the sum directly under the points in the numbers added. 



Sum, 
Proof, 



Ex. 1. 

4.3 7 

6 5.0 8 2 

9.0 9 

4 6 3.0 8 04 

5 4 1.6 2 24 
5 4 1.6 224 



Sum, 
Proof, 



2. 

4 6 9.037 
609 3.0 08406 

506.90005 
7 9 00.056209 

1496 9.0 01665 

1496 9.0 01665 



164. Bule for addition of decimals f 
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3. Add 469,05309, 27.039, 8056.00963. 

Ans. 8562.10172. 

4. Add 904.0602,6095.8095, 600.06, and 29076.004069. 

Ans. 36675.938769. 

5. Add 2307.085063, 65.0047, 380.30027, and 70580, 
060309. Ans. 73332.450342, 

6. Add 4.063, 85.605, 74608.37, 63.704. 

7. Add two hundred forty- three, and sixty-five thousandths ; 
seventy-one, and eighty-four ten- thousandths ; t^o thousand, 
and two thousandths ; six hundred, and six hundredths. 

Ans. 2914.1354. 

8. Add six hundred fifty-eight, and seven hundred two 
ten-thousandths; ninety-seven, and ninety-seven hundredths; 
two thousand sixty-five, and eight thousand three hundred six 
hundred-thousandths. 

9. Add sixty-eight millionths; two hundred forty-seven 
ten-thousandths; nine hundred seventy-two hundrcd-thou* 
sandths. Ans. .034488. 

10. Add three thousand nine hundred sixty- two, and seven 
hundred thousandths ; five hundred seventy- three, an J ninety- 
three ten-thousandths; eight thousand forty-four, and seven 
hundredths. 

Case 2. 

16«S. To subtract a less decimal from a greater : 

Hole. Place the less number under the greater^ tenths under 
tenths, etc, ; then subtract as in whole numbers^ and place the 
point in the remainder, directly under the points in the ndnuend 
and subtrahend, 

165. Bule for subtraction of decimals? When the number of decimal places 
in the subtrahend exceeds the number of decimal places in the minuend what Is 
done? 
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Ex. 1. 2. 3. 

5.9 2 3 5 3.087 6 49 6 3.00 32 

2.8 6 7 4 7.1 9 8 4 8 7 4.085769 

Eem. 3.0 5 6 "" 5.8 8 9 2 4 8 8.9 1 7 4 3 1 

Proof, 5.9 2 3 6 3.0 8 7 6 

KoTB. Whenever there are more decimal fignres in the subtra- 
hend than in the minuend, as in Ex. 3, we may supply the deficiency 
by annexing ciphers, or supposing them annexed, to the minuend. 

4. From 68.0473 take 39.0027. Ana. 29.0446. 

5. From 234.0023 take 97.013005. 

6. From 608.01004 take 290.020635. 

Ana. 317.989405. 

7. From 5901.632 take 807.000956. 

Ans. 5094.631044. 

8. From 20.006 take 7.020407. 

9. From one hundred eighty-three, and twenty-four thou- 
sandths, take seycnty-siz, and three thousand seven hundred 
nincty-eight ten-millionths. Ans. 107.0236202. 

10. From five thousand six hundred nine, and one hundred 
thirty-two hundred-thousandths, take nine hundred eighty-five, 
and four hundred ninety-six ten-thousandths. 

Cask 3. 

166. To multiply one decimal by another : 

BuLS. Multiply as in whole numbers, and point offa» many 
figures for decimals in the product as there are decimal plctees 
in both factors counted together, 

166. Rule for multlplioation of dedmala ? Beason of the role for point- 
ing the product ? Suppose there are not figures enough in the product for 
obserTiug the direction for pointing off? 
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Ex. 1. Multiply .37 by .28. 

OPSRATION. PROOF. 

Multiplicand, .3 7 
Multiplier, ^ 

29 6 AVXfl''(F = AW(i- 

_7_4_ 

Product, .10 3 6 

NoTB. 1. The reason of the rule for pointing the product will be 
obTious if we diange the decimals to the form of common fractions 
and then perform the multiplication ; hence, the proof above. 

Thus we have, .24 X .16 = '^J^ X^% = tHU = -0384. 
And again, .0069 X .09 = y^Voir X tS^ =Tiy5oiTnr = 
.000021. 

2. Multiply 8.0628 by 7.4. 

OPERATION. PROOT. 

3.0 6 2 8 3.0628 = 3 ^M J(r = f S S2 J 

7.4 7.4 =7iV =1* 



2 14 3 9 6^ MSS X H = ¥*^^Voy^ 

2 2.66472 ^,^AM/i^ = 22.T»oWD^ = 22.66472. Ana. 

3. Multiply .0638 by .83. Ans. .052954. 

Note 2. If the number of figures in the product is less than the 
number of decimal places in the two factors, the deficiency must be 
supplied by prefixing ciphers to iheprodtict, as in £x. 8. 

4. Multiply 66.029 by .08506. Ans. 4.76582674. 

5. Multiply 289.406 by 60.09. Ans. 16232.78254. 

6. Multiply 368.09203 by 8.4G. 

7. Multiply 14.063 by 1 0. Ana 140.63. 

Note. 3. By referring to Art. 159, it will be seen that removing 
the decimal point one place to the right multiplies the number by 
10, etc. 
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8. Multiply .0863 by 300. 

9. Multiply 28.07 by .03 Ans. 2.2456. 

10. Multiply 4. 7306 by 2.09. 

11. Multiply 97.084 by .003. Ans. 6.116292. 

12. Multiply .75 by .0024. Ans. .0018. 

13. Multiply 803 006 by .0001. 

U. Multiply .OG053 by .0037. Ans. .000345021. 

15. Multiply*119.79325 by .006. Ans. .7187595. 

IG. Multiply 68 003 by 8.04. 

17. Multiply 8.59 by 240. Ans. 2061.6. 

18. Multiply .06 by 0003. . 

19. Multiply .863 by 1000. Ans. 863. 

20. Multiply 3800 by .046. Ans. 174.8. 

21. Multiply 6000 by .006. 

22. Multiply .07 by .07, also .5 by .5. 

23. If the multiplicand is 642. 08069, and the multiplier is 
46.008, what is the product ? 

24. If a man can earn i 64.925 in 1 month, how much can 
ho earn in 8.4 months? Ans. $ 545. 37« 

25. If 1 barrel of potatoes weighs 124.8 lb., how much 
will 28.5 barrels weigh? Ans. 3356.8 lb. 

26. If a trader gains $.0625 on one pound of tea, what 
will h^gain on 3000 pounds? 

27. Should the same trader lose $.875 on 1 bbl. flour, what 
would be his loss on 500 barrels? Ans. $ 437.50. 

28. If it require 6.75 yards of cloth to make a uniform for 
a soldier, how many yards will it take to furnish 4 regiments, 
of 1000 men each? 

29. If a horse will travel 46.875 miles in one day, how far 
will he travel in four weeks, resting on each Sabbath? 

Ans. 1125 mi!e& 

30. When $16.5 are paid for 1 ton of hay, what will 6.76 
tons cost ? Ans. $111,875. 
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Cabs 4. 

167. To divide one decimal by another : 

Bulk. Divide as tn whole numbers^ and point off as many 
figures for decimals in the quotient as the number of decimal 
places in the dividend exceeds those in the divisor, 

Ex. 1. Divide 5.12 by .8. 

OPERATION. PROOF. 

.8 ) 5.1 2 ( 6.4 The mixed number 6.12 = fJ3, 

48 and, .8 -= -j^j. 

3 2 04 

3 2 512 8 Wi i^_51_ 

lOo"^l"o'"^rC0^ $ "10"" ^•** 

10 

NoTB.l. The rule for determining the place of the point in the 
quotient niny be explained by changing the decimals to the form of 
common fractions and performing the division. 

2. Divide .000048 by .03. Ans. .0016. 

NoTB 2. If the number of figures in the quotient is less than the 
excess of decimal places in the dividend over those of the divisor, 
supply the deficiency by prefacing ciphers to the quotient, 

3. Divide 420.075 by 25. Ans. 16.803. 

4. Divide .19872 by .270; Ans. .72. 

5. Divide 34.944 by 96. 

6. Divide 30.75 by .25. 

7. Divide .04212 by 4.08. Ans. .009. 

8. Divide 11C7.J5 by 287.5. Ans. 4.06. 

9. Divide 44.8514 by 7.03. Ans. 6.38. 

167. Bale for division of decimals ? How may the method of determining 
the place of the decimal point in the quotient be explained ? If the number of 
figufcs in the quotient is less than the excess of the decimals in the dividend 
over those in tlie divisor, what is to be done ? How may the decimal places 
of dividend and divisor be made equal f What is then the quotient ? How 
is a remainder sometimes indicated ? 
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10. Divide .06 by .0002. Ans. 300. 

11. Divide .6 by .126. Ans. 4. 

Note 1. If there are more decimal places in the divisor than in 
the dividend, the number may be made equal by annexing one or 
more ciphers to the dividend. The quotient will then be a wholu 
number. 

12. Divide 43.6 by 7.2. Ans. 6. +. 

Note 2. When a remainder occurs in the division, we sometimes 
write the sign + ^f^^ ^^^ quotient, to show that the decimal is nut 
complete, or we may annex the remainder in the form of a common 
fraction. 

13. Divide .875 by .42. Ans. 2.0|.- 

14. Divide 46.71 by 2.3. Ans. 20.3+. 

15. Divide 58.996 by 4.5. Ans. 13.1 1+. 

16. Divide 875 by .875. 

17. Divide 4. by .16. 

18. Divide .16 by 4. 

19. 28.75 — 2.5. Ana 11.5. 

20. 436.8 -r- .74. Ans. 500 +. 

21. .08625 -1- .005. Ans. 17.25. 

22. If 400 barrels of flour cost $ 6700, What will one barrel 
cost? Ans. $16.75. 

23. A grocer sold a quantity of tea ; lie gained 8.125 on a 
pound, and bis wbole gain was $ 3.75, how many pounds did 
he sell ? . Ans. 30. 

24. If a chest of tea holds 63.75 lb., how many chests will 
it require to hold 1912.5 lb.? Ans. SO. 

25. If a steamer runs G17.5 miles in 32.5 hours, how far 
docs she go in 1 hour? Ans 10 miles. 

26. If a family consume 0.5 barrels of flour in one year, how 
long would 317.85 barrels last the same family? 

27. A man paid $262.30 for 61 sheep, how much did ho 
pay apiece ? Ans. $ 4.30. 
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Case 5. 

1G8* To reduce u common fraction to a decimal : 

£z. 1. Beduce | to a decimal fraction. 

If we multiply a fraction by any number and then divijo 
by the multiplier, the quotient will be the multiplicand. Ac- 
cordingly, in the above example, wc multiply § by 1000 -~ 
iep. =: 625 ; and 625 ~ by 1000 -z {^j^J>^ — A]25 ; and licnce 
we have the following 

JHuLS. A/mex one or tnare ciphers to the numerator and di- 
vide the resvU ly the denominator, continuing the operation 
until there is no remainder, or as far as is desirable. Point off 
as iumy decimal places in tJte quotient as there are ciphers 
annexed to the numerator. 

2. Eeduce | to a decimal. 

i X 100 ^^— T5 ; and 75 -i- 100 = .1^ Ans. 

3. Beduce ^^^ to a decimal. Ans. .5625. 

4. Beduce i^io a decimal. Ans. 1.171875. 

5. Beduce fj to a decimal. 

6. Reduce -j^ to a decimaL Ans. .4166 -^. 

7. Beduoe i> ^» f> f> f » ij^ to decimals. 

Gasb 6. 

1G9. To reduce a decimal to a common fraction : 

Ex. 1. Beduce .75 to a common fraction. .75zir/;j^,and 
this, reduced to its lowest terms = | Ans. Hence, 

Bulb. Write the denominator to the decimal, omitting the 
decimal point, mid then reduce the common fraction to its lowest 
terms. 

2. Change .625 to a common fraction. Ans. f. 



108. RuleforreduclBa^ftcommoaAraetiontoadediiuilt 109* fiulefor 
reducing a decimal to a Gommon fraction t 
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3. Change .375 to a common fraction and to its lowest 
terms. Ans. i^. 

4. Reduce .0G25 to a common fraction. 

Ans. j^. 

5. What common fraction is equivalent to .4375? 

Ans. ^. 

6. Heduce .68 to a common fraction. 

7. Change .875 to a common fraction. 

8. Change .0075 to a common fraction. 

Miscellaneous Examples in Decimals. 

1. What is the sum of one-tenth, one hundredth, and foiv 
tj-sevcn thousandths? Ans. .157. 

2. What is the difference hetween seven hundredths and 
eight thousandths? Ans. .062. 

3. .065 — .0098 = what? 

4. Multiply eighty-four hundredths by forty-seven ten- 
thousandths. ;Ans. .003948. 

5. Divide two by four- tenths. 

6. Divide eighteen thousandths by six millionths. 

Ans. 3000. 

7. From seven-tenths take four millionths. 

Ans. .699996. 

8. Paid $ 480 for a piece of land at $ 02.50 per acre ; how 
many acres were there ? Ans. 7.68. 

9. What cost 8 acres of land at $ 68.75 per acre ? 

10. What cost 6.75 lb. of coffee at $ .24 per lb. ? 

1 1. How many casks each holding 37.5 gallons can be filled 
with 16Sif.5 gallons of wine? 

12. Bought 6.5 tons hay at $ 16.875 per ton; what was 
the entire cost? Ans. $ 109.6875. 

13. What common fraction is equal to the sum of .625 and 
.0625 ? An& |f 
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14. When $ 18.5625 is paid for 148.5 ydd. of clotb«what is 
the cost per yard ? 

15. What will 17 pairs of boots cost at $ 10 875 per pair? 

16. Change .68 to a common fraction. Ans. ^^^ = i^I* 

17. Change 5.25 to a common fraction. 

Ans.ig-^i=Y = 5i. 

18. How many pairs of shoes at $ 1.25 can be purchased 
for $ 45 ? 

19. How many pounds of sugar at $ .18 per pound can you 
buy for $6.12? Ans. 34. 

20. What will 12 bales of cotton cost, eacb bale weighing 
5.26 cwL at $ 46.50 per cwt.? 

21. If .625 of a ton of coal cost $ 5.759what will one ton 
cost? Ans. $9.20. 

22. What cost .875 of a ton of coal at $ 12 per ton ? 

Ans. 1 10.50. 

23. What will 8.75 cords of wood cost at $ 10 per cord? 

24. If a boat will sail 7.5 miles in 1 hour, bow far will she 
sail in 9.75 hours? 

25. Divide one hundred by one hundredth. 

20. Multiply one thousandth by one thousandth. 

27. If 9564.75 rods of wall can be built in 87.76 days, 
how many rods can be built in one day ? Ans. 109. 

28. I havo a room 15.60 feet wide, 16.75 feet long; how 
many square feet does the floor contain? Ans. 259.625. 

29. How many square yards of carpeting would it take to 
carpet the aboYe room ? 

30. How mucb would tho above carpet cost at $ 1.75 per 
yard? 

31. A load of hay weighs 1675.25 lb. how much will 
it cost at $ 2.50 per cwt? Ans. $ 41.88. 

32. A ship carries 726 bales of cotton, each bale weighing 
400 pounds; how much will the freight amount to at $.0126 
per pound ? 
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UNITED STATES MONEY. 

170. United States Monet, sometimes called JFhdercd 
Maney^ is the currencj of the United States. 







TABLE. 








10 Mills (m.) 


make 


1 Cent, 


Marked 


c- 


10 Cents 


i« 




1 Dime, 




ft 


d. 


10 Dimes 


«c 




1 Dollar, 




• 4 


$ 


10 Dollars 


<« 




1 Eagle, 

Cents. 




MUls. 


e. 




* 


Dimes 


1 


^i^ 


10 




Dollars. 


1 


— 10 


^^ 


100 




Eagle. 1 


^ — ; 


10 


— 100 


— 


1000 


^ 


1 = 10 


^ , 


100 


— 1000 


— 


10000 





NoTB. The terms eagle and dime are seldom or never used in com- 
putation ; eagles and dollars being read collectively and called dollars, 
and dimes and cents being called cents ; thus, 8 eagles and 5 dollars 
are called f 35, and 4 dimes and 8 cents are called 43 cents. When 
tniUs are written with dollars and cents they are set in the third place 
at the right of the period ; thus, thirty-five dollars, forty-three cents, 
and seven mills, expressed in figures, is $ 85.437. 

171. A coin is a piece of gold, silyer, or other metal, 
stamped hy authority of the General Goyemment, to be used 
as money. 

173. The coins ^authorized by our Government, and 
stamped at the U. S. Mint, are the following: 

170. What is United States Money? Eepcat tlie Table. Are the terms 
eagle and dime much used ? How are eagles and dollars read f Dimes and 
oeatat What place do mills oocupy t lUttstrafca. 171« - Whatisaooint 
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Gold. 




Silver. 




Double Eagle, 


$20.00 


Trade Dollar, 


$1.00 


Eagle, 


10.00 


Half Dollar, 


.50 


Half Eagle, 


5.00 


Quarter Dollar, 


.25 


Quarter Eagle, 


2.50 


Dime, 


.10 


Three Dollar Piece, 


3.00 






One Dollar, 


1.00 







Also of copper and nickel, we have the One Cent, Three 
Cent, and Five Cent Pieces, called minor coins. 

NoTB 1. The miU is not coined. 

Note 2. The silver half-dime, three-cent piece, old silver dollar 
and bronze two-cent piece are no longer coined. The trade dollar is 
especially designed for the China and Japan trade. 

NoTB 3. The greater part of the currency in general use in this 
country consists of Treasury Notes and Fractional Currency, issued 
by GoYemment, and Notes issued by the National Banks. 

Operations in United States Money are performed precisely 
like those in Decimal Fractions, the dollar being considered 
the UNIT. Therefore no special rules are needed. 

Pkaotical Examplbs. 

1. Paid $ 12.50 for a barrel of flour, $ 2.375 for a box of 
sugar, $ 17.875 for a tub of butter, and $ 5.25 for a cheese ; 
what did I pay for all ? Ans. $ 38. 

OPERATION. KQ,Ying set dollars under dollars, 

* * -^-5 cents under cents, etc., add as in Art. 

2 S 7 B 

1 7ft 7 R ^^^' ^^^ ^^ ^^® ^^^ below, remember- 

g'2 6 i^g *^^* *^® point, or period, should 

■ ' . be placed directly under the points in 

' the numbers added. 

iTa. What gold coina are aathorized by our Government? What Bllvcr 
ooins? What other coins? What is said of the mill? What of the trade 
dollar? What of paper money? How are operations in U. 8. Money per- 
formed ? 
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2. Bought a coat for $ 21. 75, a vest for $5.35, a pair of 
pantaloons for $ 8.40, a hat for $ 5.25, a pair of boots for 8 7. 50, 
and yarioas other articles for $12.75 ; what must I pay for all? 

3. A farmer paid $ 125.50 for a pair of oxen, $ 52 for a 
cow, $350.75 for a horse, and $45.25 for a harness; how 
mucL did all cost? An& $ 573.5a 

4. A merchant in returning from the city found he had 
expended 1 1050.375 for dry goods, $ 850.75 for groceries and 
$ 250.875 for hardware ; what was the amount of his purchases ? 

5. A broker has $ 19505.00 in one bank, $4550.50 in 
another bank, and $ 6750.37 in another ; how much money has 
he in the three banks ? Ans. $ 30805.87. 

6. The property of a gentleman is divided as follows ; he 
has $5750 in bank stock, $3100.50 in notes at interest, a 
manufactory worth $ 19587, two farms, one worth $ 5780 and 
the other twice as much, and $ 6850.75 due him on accounts ; 
how much is he worth ? 

7. A man who owed $ 87.37, paid $ 16.52 ; how much 
did he still owe ? 

opEBATiox. Haying set the less number under the 

8 7.3 7 greater, dollars under dollars, etc., subtract as 

1 6.5 2 in ^rt. 165, remembering to place the point in 

$ 7 0.8 5, Ans. the remainder under the points in the minuend 

and subtrahend. 

8. Paid $ 175.625 for a pair of oxen, and % 132.375 for a 
horse ; how much more did I pay for the oxen than for the 
horse? Ans. $43.25. 

9. A gentleman purchased a city residence for $ 19570, 
which was $8957.75 more than his country place cost him; 
what did his country place cost him ? 

10. A droyer paid out for cattle $5767.50; he reoeiyed 
for the same lot, besides expenses of taking them to market, 
$ 6530 ; how much were his profits? Ans. $ 762.50. 
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11. A merchant went to the city to buy goods, with 
$ 3575.50 in cash ; he bonght to the amount of $ 5050 ; how 
much did ho buy on credit? Ans. $ 1474.50. 

173. To find the cost of any number of things 
when the price of one thing Is given. • 

12. Bought 6 cows at $35,375 each; what did I pay for the 
lot? 

OPERATION. Six oows will evidently cost 6 times as 

$ 3 5.3 7 5 much as one cow. All similar examples are 

? solved in like manner. Hence, the foL 



$ 2 1 2.2 5 0, Ans. lowing 

Bulk. Multiply the price of one hy the number, 

13. What is the cost of 7 barrels of flour at $8.50 per 
barrel ? 

14. Bought 16 yards of silk, at $ 1.75 per yard; what was 
the cost of the piece? Ans. $ 28.00. 

15. Bought 33 sheep, at $8.25 per head ; what was the cost 
of the flock ? Ans. $ 272 25. 

16. What are 85 pounds of butter worth, at 37 cents per 
pound? Ans. $31.45. 

17. What are 625 cords of wood worth at $ 8.75 per cord ? 

Ans. $ 5468.75 

18. What is a cargo of coal of 2070 tons worth at $ 11.25 
per ton? Ans. | 23287.50. 

19. What are 1625 bushels of wheat worth at $ 3.75 per 
bushel ? What would be the freight on the above at $.625 
per bushel ? 

20. Supposing the above wheat to make 425 barrels of 
flour, how much would it be worth at $ 17.50 per barrel? 

Ans. $7437.50. 

173. How oan you find the cost of any number ol things when you know 
theprioeof on«t 
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174:. To find the price of an article when the cost 
of a ^ven number of articles is known. 

21. Paid $ 1129.50 for 9 horses; what was the average price 
per horse? 

opsBATiON. One horse is worth one ninth as 

9^1129.50 much as 9 horses. To obtain one^ 

* 1 9 fi ^ n A liinth of any number we divide the 

' number by 9. Hence, the 

Rule. Divide ike cost hy the number^ 

22. Paid $19.61 for 53 pounds of butter ; what was the 
price per pound ? Ans. 37 cents. 

23. If I pay $315.75 for 25 barrels of flour, what is the 
price per barrel ? Ans. $ 12.63. 

24. If a mechanic earns $ 65.24 in 28 days, what is his daily 
wages? 

25. Paid $ 74.75 for 13 weeks* board ; what was the price 
per week ? Ans. $ 5.75. 

26. Seventy-seven boys paid $2233 for 1 year's tuition; 
what did each boy pay ? Ans. $ 29. 

27. Bought a farm containing 87 acres for $4763.25 ; what 
was the price per acre ? 

28. If 8 barrels of flour cost $75, what is the price per 
barrel? Ans. % 9.375. 

OPERATION. When the division is incomplete 

8 ) $ 7 5.0 and there are no cents and mills in 

$ 9.3 7 5, Ans. the dividend, ciphers may be annexed 
to the dividend and the division coniinued. 



174. How can jon find the price of one article when yoa know tbe oost ol 
a given niunberof artioleat Bxplain £z« 28. 
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PBOOf . Beyersing tlie above prooesa, as in 
$ 9.3 7 5 the proofs 'will cause the cents and 
8 mills to disappear and bring back the 



$ 7 50 original dividend. 

29. If 24 men earn $ 63 in a day, what will 1 man earn in 
the same time? Ans. $ 2.G25. 

30. Paid $ 6300 for 36 horses ; what was the price of each ? 

31. If 5 barrels of flour are worth $47,267, what is 1 barrel 
worth ? Ans. $ 9 453+. 

32. Paid $ 34.88 for 9 yards of cloth ; what was the price 
per yard? Ans. $ 3.8754-. 

S3. If a cargo of wood ii worth $19275, and the number 
of cords is 2S50, how much is t!ie price per cord? 

Ans. $ 6.76+. 

34. If $ 1000 will buy 850 bushels of com, what is the 
price per bushel ? Ans. $.1.17+. 

3^. If a merchant's bill for flour was $18500 in one 
month, and he purchased 1500 barrels, what did it cost him, 
on an average, per barrel? 

17S. To find the quantity when the cost of the 
quantity and the price of one are given. 

86. At $8 a ton, how many tons of coal can I buy for 
$240? 

OPERATION. . . . 1 . 

AQVA240 ^^ many times as $ 8 is contained in 

$ 24 so many tons I can buy. Hence, the 

3 0, Ans. ^ 

HuLE. Divide the cost hy the price of one. 



I 



173. IIow do you find the quantity when the total cost and the price of 
one are giren t 
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97, At 16 cents a pound, how manj pounds of sugar can I 
tuy for $ 19.96 ? Ans. 1241. 

38. How many yards of cloth, at $ 2.56 per yard, can I buy 
for $642.56? * Ans. 251. 

39. How many sheep, at $ 7.75 a head, can be bought for 
$193.75? Ans. 25. 

40. A farmer paid $ 3562.50 for land, at $ 37.375 per acre ; 
how many acres did he buy? 

41. A merchant paid $ 4408.83 for a lot of broadcloth ; 
the average price per yard was $ 3.33 ; how many yards were 
there? Ans. 1351.. 

42. How many books at $1.75 each, can bo bought for 
$2025? 

43. An agent has $ 925 with which to purchase flour ; at 
$ 12.25 per barrel how many whole barrels can he buy ? How 
much money will he then have left? 

176. To find the cost or value of any number of 
articles when the price of one is an exact or aliquot 
part of a dollar. 

Tablb 07 Aliquot or Exact Pabts ov a Dollab. 

50 cents = ^ of a dollar, 20 cents = -J of a dollar, 

33^ cents = ^ of a dollar, 16f cents = ^ of a dollar, 

25 cents = ^ of a dollar, 12 J cents = |^ of a dollar. 

44. AVhat cost 45 yards of calico, at 33^ cents per yard ? 
30J cents is ^ of a dollar; hence, 45 yards will cost 
$ 45 -^- 3 =z $ 15, Ans. 

45. What cost 84 pounds of butter, at 50 cents a pound ? 

46. What cost 48 pounds of honey, at 25 cents a pound ? 

47. What cost 32 bushels of corn, at 87^ cents per 
bushel? 



176. Wliat Ib an aliquot part ? Kepeat the table of aliquot or exact partji 
of a dollar. 
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OPEBATION. 

$32 = cost of 32 bush., at $ 1. 



1 6 = cost of 32 bush., at 5 c, or ^ of $ 1. 
8 = cost of 32 bush., at 2 5 c, or j of 50c. 
4 = ooat of 32 budh., at 1 2 j^ o., or i of 25c, 

Ans. $28= cost of 32 busb., at 8 7 ^ c. 

That is, the cost at $ 1 is eyidently as many dollars as there 
are bushels; the cost at 50c., is half as much as at $ I ; the 
cost at 25c., half as much as at 50c. ; and the cost at 12Jc., 
half as much as at 25c. Then the cost at 50c., at 25c., and 
at 12ic., added, gives the cost at 87^c. 

48. What is the value of 736 yards of gingham, at 37J cents 
a yard? Ans. $270. 

49. What shall I pay for 1832 bushels of oats, at 62^^ cents 

per bushel ? 

This process is usually called Practice, for which we have the 
following 

BtTLS. Take such allouot parts of the number of articles as 
the price is an aUguot part of $1. 

50. What cost 24 barrels of apples, at $ 3.75 per barrel ? 

OPJESATION. 

$24 = cost at $ 1. 
^ 

$7 2 = oostat$3. 
12 = cost at .5 or 4 of $ 1. 
6 = cost at .2 5 or I of 60a 

Ans. $90 = cost at $ 3.7 5. 

51. What are 348 barrels of flour worth, at $9,871 per 
barrel ? Ans. $ 343 G. "iO. 

52. What are 165 thousand of brick worth, at $ 11.75 per 
thousand ? 



176. How do you find tbe cost of any n amber of articles when the prioe U 
AD aliqaot part of a dollar ? Wliat is tbU process called ? 
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53. What are 84 oases of merchandise worth, reckoning 
each case at $ 475.37^ ? 

54. What would be the cost of 336 yards of carpeting at 
$ 2.G2 J per yard ? Ans. $ 882. 

55. How much would 1250 cords of wood cost at $ 8.75 
per cord ? Ans, $ 10937.50. 

ITT. To exchange or barter ffoods. 

56. How many pounds of sugar, at 20 cents a pound, shall 
I give for 50 bushels of com, at 80 cents a bushel ? 

OPERATION. 

4 This example is best Bolrei 

00X50 by cancelling as in the margin. 

TT ^^ ^^^» -^^^ It may also be analyzed as fol- 

"^^ lows: 50 bushels at 80 cents 

are worth 50 times 80 c. = 4000c., and 20c in 4000o., 200 

times, the number of pounds of sugar required, Ans. 200. 

57. How many cords of wood, at $ 8 per cord, will pay for 
6 tons of hay, at $ 20 per ton? Ans. 15. 

58. How many tons of coal, at $ 12.50 per ton, will pay for 
16 yards of cloth, at % 6.25 per yard? Ans. 8. 

50. How much flour at % 10.50 per barrel can be obtained 
for 150 bushels of potatoes at 75c. per bushel ? 

60. How many entire yards of broadcloth at $ 5.75 per 
yard, can be bought for 8 J- cords of wood at S 6.75 per cord, 
and what money will remain due ? Ans. 4 yards, and 62 ic. due. 

61. How many bushels of wheat at $ 3.50 per bushel would 
purchase 50 bushels of corn at $1.50.per bushel? Ans. 21 ^. 

62. It requires 16 thousand shingles to cover the roof of a 
certain house, and they cost $ 4.75 per thousand; how many 
days work at % 2.50 per day would it require to pay for them ? 

177. Explain the operation in Ex. 56 by cancellation. How else may this 
example be itolved I 
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63. How many yards of cloth, at $ 3.50 per yard, oan bo 
had for 3i tons of hay, at $19.50 per ton ? 

BILLS. 

178* A Bill ot Goods is a written statement of articles 
sold, giving the price of each article and the cost of the 
whole. 

An Acoount is a written statement of the items of debt and 
credit between two persons or companies. 

The person or company who owes is the Debtor, and the 
one to whom something is due is the Creditor. 

When a bill is paid it is usaally receipted or signed by the 
creditor or by his authorized agent. 

Beoeipts for an amount of $20 dollars or upwards, according to 
the laws of Congress, now require a revenue stamp to be affixed. 

Find the cost of the several articles, and the amount 
or footing of each of the following bills. 

(1.) JBotton, Sept. 6, I86T. 

Mr. John Low, 

Bought of David Flint, 

25lb.Suffar, at 16c. 

4 2 lb. Butter, « 25 c. 

1 6 yd. Cloth, *' $ 3.3 3 i 



I 

] Stamp. 

I 



$64.5 
JUcewed Payment, 

David Flint. 



178. What is a Bill of Goods? What an Aooonntf Who 1b Debtor? 
Who Creditor t When should a hUl be signed or receipted f Bj whomt 
Wliat is said of affixing a revenue stamp f 
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(2.) 
Messrs. Smith & Qo., 

2 4 ffaL Molcuses, 

3 2 gal. Syrup^ 

4 8 lb. Coffee, 
1 6 ». Tea, 



New York, Oct. 15, 1867, 

Bought of Abel Adams, 

at 8 7J-<?. 

$ 1.1 2 1 
3 7ic. 
6 2ic. 



<< 



<f 




Received Payment, 



$8 5. 



Abel Adams, 

-By L. Snow. 



(3.) NetD Orleans, Dec. 19, 1865. 

Mr. Jaues Pitch, 

1865. To Henby Day & Co., Dr. 

Jvne 4. iTo 12 Day's Algehras, at ,8 7ic. 
JLif^. 9. •* 4^ Reams Paper, ** $2.75 



16. " 2 4t Slates, 
Nov. 11. " 3 Fcto<v'* Diction' 

aries. 



Received Payment, 



3 7jc. 
o^ $ 8.7 5 




$ 5 6.7 5 



John Smith, 
jpbr Henby Day & Co^ 

(4.) Norwich, July 5, 1867. 

Mr. E. B. Allen, 

Bought of Jambs Bobinson & Co. 

1 2 ^tVv jl/en'« (7a(^ J?oa^«, at $ 4.7 5. 

12 " " Thick " " 3.7 5. 

18 " Boys* " " " 2.1 2 J. 



StampJ 



Received Piayment, 



Jambs Eobinson & Go. 
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( 5.) Baltimore, Dee. 16, 1866. 

Messrs. John P. Jonbs & Co., 

1866. To E. G. Johnson & Co., Dr. 

Mar. 4. To 1 tons Ice, at $ 1 2.3 7 i 



Apr. 8. 

Jtaie 8. 
«< «< 


" 2 5 bid. Flour, 
"10 ^A. Com, 
«< 5 0&tM^ W^at, 

Or. 

By Cash, 
** Merchandise, 
" 5 cords Oak Wood, 
" 2 fo?w iTc^, 




9.2 5 
8 7c. 
$1.7 6 


1866. 

May 14. 
<7i<»e 8. 

^c/;^. 6. 
Dec. 1. 


$529.50 

$225.50 

116.76 

9.75 

15.46 




Balance due E. G. J. Sf Co. 
Received Payment, 

£. C. Johnson &Co. 



$420.90 
$108.60 



Misoellaneotjs Examples in U. S. Monet. 

1. If 4 cords of wood cost $ 84.50, what is the price per 
oordV Ans. $8.62i. 

2. What shall I pay for 7 tons of hay, at $ 16.75 per 
ton? Ans. $117.25. 

3. My farm cost $ 3476.60 and my house cost $ 2347.76 ; 
how mnch more did I pay for the farm than for the house ? 

4. When beef costs 12^ cents per pound, what shall I pay 
for 1936 pounds? Ans. $242. 

5. Bought 4 lb. tea at 76c., 6 yd. sheeting at 33 Jc, and 
6yd. broad cloth at $ 3.26 ; what was the cost of all? 

Ans. $21.26. 

6. If 8 yards of cloth cost $ 12, what will 12 yards cost? 

7. If 16 barrels of flour cost $ 144, what will 12 banek 
cost? Ans. $ 108. 
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8. If 4 tons of ooal cost $ 35, what will 64 tond cost ? 

9. If 4 tons of hay cost $ 62.50, what will 48 tens codt ?- 

10. Paid $ 4050 for 75 acres of land ; at what price peff> 
acre shall I sell it to gain $ 225 ? Ans. $ 57. 

1 1. Bought 22 pounds of sugar at 9 cents, 4 pounds of eoi^^ 
fee at 56 cents, 3 pounds of tea at 75 cents, 5 gallons of mo* 
lasses at 43 cents, and 5 barrels of flour at $ 9.75, and gaya 
the merchant 6 ten-dollar hills, how much change shall ho return 
to me ? Ans. 1 2.33. 

12. Bought 6 pounds of butter at 30 cents, 10 pounds of 
cheese at 1 8 cents, 2 i pounds of rice at 6 cents, 7 pounds of 
raisins at 25 cents, 2 bushels of potatoes at 75 cents, 1 bushel 
of beans at $ 1.50, and 10 yards of sheeting, and gave 2 tea- 
dollar bills to the . merchant, who returned $ 7.0 1 ; what was 
the price per yard of the sheeting ? Ans. 23 cents. 

13. A merchant bought 8 boxes of tea, containing 60 
pounds each, for $ 312 ; but it being damaged he sold it at a 
loss of $ 72; at what price per pound did he sell it? How 
much did he lose on each pound ? 

11. A family, consisting of father, mother, and 2 children, 
desires to board by the sea during the summer, and can afford 
to pay 1 126 ; how many weeks can they remain, if the board 
of each parent costs $5.50, and of each child $3.50 per week? 

Ans. 7. ^ 

15. A laborer bought a bushel of potatoes for 75 cents, 6 
pounds of sugar at 15 cents, a barrel of flour for $ 8.75, and 
12 pounds of meat at 10 cents; he paid $5.35 in cash, and 
the balance in work at $ 1.25 per day ; how many days did he 
work? Ans. 5. 

16. A merchant found that for one year his whole profits 
were $8750; of this he paid $1250 for store rent, $2750 
for clerk hire, and $ 1850 for other expenses; how much clear 
profit remained ? 
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17. A bookseller went to ilie city and bought a bill of books 
lis follows : 1 2 readers at $ 1.25, 18 spellers at $ 37^, 10 geo- 
graphies at $ 1.75, 8 primary geographies at $.62^. In pay- 
ment he gave a hundred dollar bill, how much should he receive 
back? 

18. It took 25 yards of carpeting at $ l.S7i per yard for 
my ^tting room, 50 yards of matting at $.65 per yard for my 
chambers, and 39 yards of oil-cloth at $ 1.25 per yard for my 
kitchen and halls; what was the amount of my bill? 

Ans. $128.12^. 

19. A ship carried to London from New Orleans 4500 bales 
of cotton, each bale weighing 475 pounds, at a freight of 2i 
cents per pound, and other merchandise upon which the freight 
was $ 8505 ; what was the whole amount of the ship's freight? 

20. A drover bought stock as follows : 7 horses, at an average 
price of $ 225 ; 50 sheep at $ 3.50 ; and one pair of oxen for 
$200 ; what did the whole cost him? 

21. A gentleman found that his household expenses for one 
month were as follows : provisions $175.50, groceries $150.50, 
house rent $88.33 ; what was Vg amount? What would be 
the amount for one year? 

22. A farmer sold the produce of his farm as follows: 150 
bushels of potatoes at $.5."), 175 bushels of corn at $1.25, 
and 50 bushels of wheat at $4.50 per bushel; what was 
the amount he receive^ ? 

23. A builder took a contract to build a house ; he paid for 
briekand stone work, with materials, $3500; for carpenter 
work, with materials, $ 2575.50; for punting $ 675, and for 
other work $1550; he received $10,000; how much were his 
profits? 



150 COMFOUND NUMBERS. 

COMPOUND NUMBERS. 

ADDITION. 

179. A Compound Numbeb is composed of two or mare 
denominations (Art. 92) which do not usually increase deci- 
mally from right to left ; consequently, in adding the different 
denominations, we do not carry one for ten, but for the number 
it takes of the particular denomination added, to make a unit 
of the next higher denomination ; thus, in adding Sterling or 
English money, we carry 1 for 4, 12, and 20, because 4qr, 
make Id., 12d. make Is., and 20s. make 1£. 

Ex. 1. Add together 5£ 10s. 7d. Sqr., 6£ 18s. lid. 2qr., 
9£ 13s. 5d. Iqr., 17£ 16s. 91. 3qr. 

We first arrange the numbers 
as in the margin. Then add 
the right-hand column as in 
simple numbers, and find the 
amoimiJt to be 9qr. = 2d. and 
3 9 19 10 1 Iqr. We write the Iqr. under 

the column of farthings, and add the 2d. to the column of 
pence ; the amount of which we find to be 34d. = 2s. and 
lOd. Wo set the lOd. under the column of pence, and add 
the 2s. to the column of shillings, and find the amount to be 
59s. = 2£ and 19s. We write the 19s. in the column of 
shillings, and add the 2& to the column of pounds; the 
amount of which we find to be 39<£, and the whde amount 

£ R. d. qr. 

3 9 19 10 1 Ans. 





OPS&ATION. 




£ 


s. 


d. 


qr, 





10 


7 


3 


6 


18 


11 


2 


9 


13 


5 


1 


17 


16 


9 


3 



179. What is a componnd number ? How do they increase t What is said 
•f carrying' ? ' 
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ISO. The principle of this process is precisely the same 
as in addition of simple numbers. Hence, 

To add compound numbers, 

BiTLE. Write the numbers so that each denomination slvall 
occupy a separate column, t/te lowest denomination at the right, 
and the others towards the left %n the order of their values. Add 
the numbers in the lowest denomination, divide the amount hy 
the number it takes of this denomination to make one of the next 
higJter, set the remainder under the coLumai, and carry the quo- 
tient to the next column. So proceed until all the columns are 
added* 

Pboov. The same as in Addition of Single Numbers 







2. 






3. 






£ 


s. 


d. 


gal. 


qt 


pt. 




27 


17 


6 


5 


3 






19 


16 


10 


4 


2 






14 


6 


11 


7 


3 







28 


19 


9 


4 







Sum, 


9 1 








22 
22 


1 

1 




Proof, 


91 











NoTS. In writing, and also in adding the numbers of a bikolb 
Dssox tNATioK, the lules of simple addition must be observed ; thua 
in writing the pounds in Ex. 2, set units under units, tens under tens. 







4. 








6. 






lbs. 


oz. 


dwt. 


grs. 


A. 


R. 


rd. 




17 


10 


19 


23 


7 


3 


27 




13 


7 


13 


19 


2 


2 


31 




7 


11 


17 


21 


6 


3 


28 




27 


10 


16 


20 


9 


3 


39 


Sum, 


67 


6 


7 


11 


27 


2 


6 


Proof, 


Ql 


5 


7 


11 


27 


2 


5 
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6. 7. 

bush. pk. qt. pt. t cwt. qr. lb. ok. 

71 3 7 1 7 19 3 20 13 

19 2 5 1 6 14 2 16 14 

3 300 3173^3 2 

13 2 4 1 4 16 119 8 



8. 






9. 




yd. qr. na. 

6 3 3 

7 2 3 
9 3 2 
7 3 3 


ia. 
2 

li 

2 

2 


rd. 

7 
1 
6 
4 


yd. ft 

4 2 

5 2 

3 1 

4 2 


in. 

10 
11 

7 
9 






21 


2il 


I 



or 21 2 2 7 

Note. A fraction occarring in the amount may sometimes be 
reduced to whole numbers of lower denominations; thus, in £x. 9$ 
we reduce the iyd. to lower denominations = Ifk. 6in., this 
we add to the fY. and in. in the example, and have 21rd. 2yd. 
2ft. Tin. 

10. A trader bought 4 hhd. of sugar: the first weighed 
lOcwt 3qr.. 171b.; the second 13cwt. Iqr. 191b.; the third 
12cwt 3qr. I8lb.;and the fourth llcwt 3qr. 271b.; what did 
the whole weigh? Ans. 2t. 9uwt. Iqr. 61b. 

11. I have my winter's wood in four piles; in one are 4c. 
5 c. ft 12 cu. ft; in another 2 c. 7 c. ft. 9 cu. ft.; in 
another 1 c. 6 c. ft 13 cu. ft. and in the fourth 3 c. 5 c. ft 11 
cu. ft; how much wood have I in all? 

Ans. 13 c. 1 c. ft 13 cu. ft 

12. A vintner has wine in 3 casks; in the first 68gal. 3qt 
Ipt 3gi.; in the second, 79gal. 2qt Ipt Igi.; in the thiid, 
94gal. 3qt Ipt 3gi.; how much has he in the three casks? 

ISO. Uule for addition of compound numbers? Principle? Proof? 
Numbers of a single denomination, how written and add«d f 
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SUBTRACTION. 



181 • The principle is like that of subtraction of simple 
numbers. Hence, 

To subtract compound numbers, 

Bulb. 1 . Write the less quantity under the greater^ arran^ 
ing the denominations as in addition, 

2. Beginning at the rights take each denomination qf the 
subtrahend from the number above it, and set the remainder 
beneath, 

3. If aiiy number oj the subtrahend is grecUer than the 
number above it, add to t/te upper number as many vs it takes 
of t/uzt denomination to make one of the next higher, and take 
the number in the subtrahend from the SUH ; set down the re- 
Xfkamder^ and considering t/ie number in the next denomination 
in the minuend onb lsss, or that in the subtrahend oni 
6RSATSR, proceed as before. 

Proof. As in svhtraction of simple numbers. 

Ex. 1. From \2£. 9s. 6J. 3qr. take 8£. 78. 9d. 2qr. 

OPERATION. 'VVe take 2qr. from 3qr. and 

£ s. d. qr j^ave Iqr. remaining, Tirhich we 

write under the qr. in the sub- 
trahend. We see that wo cannot 
Sum, 4 19 1 take 9d. from 6d., we therefore 

Proof, 1 2 ' 9 6 3 borrow one from the 9 shillings, 

and reduce it to pence, which with the 6d. in the example = 
18d. We now say 9d. from 18d. leave 9d. which we write in its 
proper place, under the pence in the example. Now, as one 

^ 

181« Bole for subtractton of compoand numbers f Principle t Drooft 



12 9 6 3 

8 7 9 2 
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of the shillings has been borrowed, we say, 7d. from 8d.» or 
what is practically the same, 8d. from 9d. leave Id , and so 
proceed through the example. 

2. From 8£ 5s. 7d. Iqr., take 3£ 12s. 4d. 3qr. 

Ans. 4£ 13s. 2d. 2far. 

3. 4. 



t. cwt. 


qr. 


lb. 


lb. oz. dr. sc. 


grs- 


Min., 19 12 


1 


20 


13 5 3 1 


10 


Sub., 13 17 


3 


22 


7 9 12 


17 


Bem., 5 14 


1 


23 


6 8 11 


13 


5. 






6. 




* yd. qr. 


na. 




gal. qt pt 




9 1 


2 




29 11 




3 3 


3 




13 3 1 





7. 






8. 


lb. oz. dwt 


gr- 


mL 


fur. rd. yd. ft. 


19 6 12 


10 


8 


2 21 2 1 


12 10 17 


21 


3 


7 33 3 2 






4 


2 2 7 3J 2 






4 


2 27 4 



6 in. 

Note. A fraction occurring in the answer, may* when reduced, 
contain a denomination higher or lower than any in the given exam- 
ple ; as in Ex. 8, the Jyd. «« 1ft. Gin. The 1ft. added to the 2ft, in 
the first remainder rs^Z^t, ^ 1yd. Add this to the 8yd«. and we 
hare 4mi. 2fur. 27rd. 4jd. Oft. 6in. 



Explain Sx. !• 
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10. 

deg. mi. fur. rd. yd. ft. in. 
6 43 3 21 1 1 4 
3 62 6 37 1 2 7 



11. If 1 cut lojd. Sqr. 2na. from a piece of cloth con- 
taining 31yd. 2qr., how much will remain? 

Ans. 16yd. 2qr. 2na. 

12. A grocer had a box of sugar containing 15cwt. Iqr. 
131bs. After taking out 9cwt. 3qr. 2 libs., how much remained 
in the box? Ana. 6cwt. Iqr. 171b8. 

13. An invoice of broadcloth, which cost 187£ 17s. Gd., 
was sold for 25 7£ 9s. 3d.; what was the gain? 

Ana. 69£lls. 9d. 

14. What is the difference in the longitude of two places, 
one 63° 30' 16" east, and the other 23^ 46' 30'' east? 

183. To find the time between two dates. 

Ex. 1. What is the difference of time between June, 11» 
1866, and Oct. 4, 1859? 

OPKRATION. In subtracting an 

Mil)., 18 5 9 10 4 earlier from a later 

Sub., 1866 6 11 date, we call 30 

Bem., 3 y. 3 mo. 2 3 Ans. days a month. We 

write first, the number of the year, month, and day of the latest 
date, and under it, the number of the year, month, and day of 
the earliest date, and subtract as in Art. 181, and the re- 
mainder will be the difference of time between the two dates. 

2. Find the time from Sept 23, 1862, to May 13, 1866. 

Ans. 3y. 7mo. 20d. 

3. Pind the time from Aug. 17, 1858, to June 11, 1863. 

Ans. 4y. 9 mo. 24d. 



156 OOHFOUND NUHBEB6. 

4. Find the time from Feb. 8, 1856, to Aog. 1, 1860. 

5. Find the time from March 7, 1857, to Nov. 20, 1865. 

MULTIPLICATION. 

183* In the multiplication of both simple and compound 
numbers, the multiplier is always a simple abstraet number. 
The product is of the eame kind as the multiplicand ; for re« 
peating a number does not change its nature. 

The principle is the same as in multiplication of simple 
numbers. Henoe, 

To multiplj a compound by a simple number we bave 
the following 

HuiiB. Multiply the lowest denomination in the multij:4ican4f 
divide the product hy the number it takes of that denomination 
to make one of the next higher, set down the remainder, add 
the quotient to the product of the next denomination^ and so 
proceed till all the denominations are multiplied 

Proof. Multiplication and Division of Compound Numhers 
prove each other, 

Ex. 1. Multiply 7£ 6s. 3d. 2qr. by 9. 

OPERATION. We first say, 9 times 2qr. = 

£ B. d. qr. 1 8qr. = 4d. and 2qr. ; write the 

7* 6 3 2 Multiplicand. 2qr. under the farthings, and 

? Multiplier. then say 9 times 3d. = 27d. and 

6 6 16 7 2 Product the 4d. added give 31d. =: 2s. 

and 7d., and so proceed* 

Note. As multiplication and division prove each other, it is profit- 
able to teach the reverse operations simultaneously. 

18SI. How is the time between the two dates fbandt 183. What kind of 
a number is the multiplier in all oases f YHisi the prodnett The role Ibr 
"iplying a compound number? rrooft 'Explain Ex. 1. 
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2. 




3. 


rd. yd. ft. 
Hidtiply 9 4 2 


in. 

7 
8 

8 


gal. qts. pt. gi. 

9 3 13 
7 


Product, 7 8 5 2 


69 3 1 


4. 




5. 


lbs. oz. dwt. grs. 

6 7 13 17 

5 




lb. oz. dr. so. grs. 

3 9 6 2 14 

6 


33 2 8 13 




• 


6. 




7. 


yd. qr. na. in. 

7 2 3 2 

8 


• 


o 1 If 

17 30 45 
5 


8. 


9. 


gal. qt pt. gi. 

9 2 13 
3 




bush. pk. qt pt 

9 3 6 1 
11 



10. How much vinegar in 6 casks, each holding 37gal. Iqt 
Ipt. 3gi. each? Ans. 224gal. 3qt Opt 2gL 

11. What will be the weight of 3 loads of coal, if one load 
weighs 1 ton, Scwt. Sqr. 27 lbs. (long ton) ? 

12. What is the entire produce of a field of 8 acres, if one 
acre produce 3Sbu. 3pk. 5qts. ? Ans. 811bu. Ipk. 

13. If the moon's daily motion through the heaviens is 33^ 
10' 35^', how much of her orbit does she traverse in 17 days? 

14. If a horse travel 42mL 3fur. 37rd. in one day, how far 
will he travel in 16 days? 
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DIYISION. 

184L. Here, as in the three preceding sections, the prin- 
ciple is the same as in the corresponding operation in simple 
numbers. Hence, 

To divide a compound number we have the following 

EuLB. Divide the highest denomination of the dividend^ 
and set dovm the quotient; if there is a remainder, reduce it 
to the next lower denomination ; to the result add the given num- 
ber of that denomination, and divide as before, setting doum the 
quotient and reducing the remainder, and so proceed till all the 
denominations are divided. 

Proof. Division is proved by multiplication, 

Ex. 1. Divide 27£ 15& 6d. 3qr. by 8. 

OPERATION. We first divide 27£ by 8 and have 

£ s. d. qr. a quotient of 3, and B£ remaining. 
8)27 15 6 3 s£ reduced to shillings, with the 15 
3 9 5 1| shillings in the example, give 75 shil- 
lings, which divided by 8, give 9 and a remainder of 3s. 
This we reduce to pence, and add the 6d. in the example, and 
have 42d., which we divide as before, etc 

2. Divide B7 tons, 15cwt Iqr. 2llb. by 12. 

Ans. 3 tons, 2cwt 3qr. 20ilb. 

3. Divide 35y. 3mo. 17da. 13h. by 3. 

4. Divide 76a. 2r. 25rd. by 5. Ans. 15a. Ir. 13rd, 

5. If 5 loads of wood contain 9o. 7a ft. lOcu. ft., what are 
the contents of 1 load ? 

6. How far will a man travel in one day, if he travel 1 71nu. 
Ifur. 29rd. in 7 days? Ans. 24mi. 3fur. 27rd. 

7. If it take 250yd. 3qr. 2na. of carpeting to carpet nine 

184. Bttle for dividing a compound number f Principle t Proof! 
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rooms, Ilow many yards will it take to carpet one of tbe floors, 
they being of equal size ? Ans. 27y(L 8qr. 2na. 

8. If 4doz. spoons weigh Gibs. lOoz. 16dwt, what will one 
dozen weigh? Ans. lib. 8oz. 14dwt 

9. A farmer put his wheat, consisting of 859bu. 8pk. 2qt., 
into 12 boxes of equal size; how much did each box contain? 

Ans. 29bu. 3pk. 7qt Ipt 

10. If24bhd. of sugar weigh 4L 14cwt. 3qr. 61b., what 
is the weight of Ihhd. ? Ans. 3cwt. 8qr. 201b. 

11. A fanner divided his farm consisting of 446a. 8b. 
30 rd., equally among his 8 children; what was the share of 
each? 

Miscellaneous Examples. 

1. A blacksmith bought 5cwt. 2qr. 211b. of iron at one 
time. It 1 Icwt 181b. at another ; how much did he buy in all? 

Ans. It IGcwt 8qr. 141b. 

2. How mB,nj pounds of iron did the above blacksmith buy, 
and what did it cost him at 5 cents per pound ? 

8. A farmer raised in one field 302bu. 2pk. 7qt of oats, 
in another 290bu. 8pk. 4 qt. ; how much more did he raise in 
one than the other? Ans. llbu. 3 pk. 8 qt 

4. I have a piece of land containing 50a. ; if I sell 25a. 
8r. 25id. of it how much shall I have left? 

5. If a ship sail 2° 2' 80" in one day, how far will she 
sail in a week? Ans. 14° 17' 80". 

6. How much wood in 5 loads, each containing Ic 8c. ft 
16cu. ft? 

7. What would be the crop of hay on 10a. if the product of 
1a. was 8t. 10 cwt 2 qr. ? Ans. 35 t 5 cwt 

8. Divide 2t 7 cwt 2qr. 10 lb. by 7. 
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9. If 1 cubic yard of stone weigH 2 tons, 7cwt. 251b., 
what is the weight of 1 cubic foot? Ans. 1751b. 
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189. The term Peb Gent means by the hundred ; 
thus, by jive per cent of a ton of coal, we mean five one hun- 
dredths of it ; i. e. five parts out of every one hundred parts ; 
6 per cent of a sum of mouey, is six one-hundredths of the sum, 
i. c. $ G out of every $100. 

Note. Instead of the words per cent it is quite customary in 
writing to use the sign ^; thus, 6 per cent is written 6 >S; 4^ per 
cent 4i ^. 

186. The Kate per gent is the number for eaek hun- 
dred; thus, 6 % is Y§^, or .06, L e. 6 parts for each hundred 
parts. 

187. The Percentage is the sum computed on the given 
number ; thus, the percentage on $ 200 at 6 per cent is $ 12. 

Note. The pupil should be cautioned not to confound per cent 
and percentage. The distinction should clearly be borne in mind. 

188. The Base of percentage is* the number on which 
the percentage is computed ; thus, we say the percentage on 
% 500, at 8 per cent is $ 40. Here $ 500 is the base, 8 is 
the PER GENT and % 40 is the pergentaqb ; also, 10 per cent, 
of 2000 lb. (a ton) of coal is 2001b. ; here 2000 lb. is the 
base, 10 is the joer cent and 2001b. is the percentage, 

185. Moaning of per cent T 186. Bate per cenjb ? Illustrate. 187. 
Percentage? Illustrate. 188. Baseof i>ercentager Kxplain tbo three last 
nentioned terms by an example. 
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189* The rate per cent being a certain number of bun- 
dredtbs* may be expressed either decimally, or by a common 
fraction^ as in the following 





TABLE 


• 






Decimals. 




Common Fraction& 


1 per cent 


is .01 


^ — 


lijs* 


2 per cent 


.02 


— 


jV 


5 per cent 


.05 . 


— 


sV* 


6 J p^r cent 


.0625 


1= 


iV- 


8i per cent 


.osi 


zzz 


A- 


10 per cent 


.10 


— 


tV 


12i per cent 


.125 


— 


*• 


IGf percent 


.16§ 


Hi^ 


i- 


18i per cent 


.1875 


— 


A- 


20 per cent 


.20 


:= 


i- 


2o per cent 


.25 


z= 


i- 


33 J per cent 


.33i 


— 


1. 


50 per cent 


.50 


:iz 


i. 



etc. 



etc. 



Note. When the per cent is expressed hy a decimal of mor^ 
than 2 places, the figures after the sebond decimal place must be 
regarded as parts of 1 per cent ; thus, (in the seventh line of the fore- 
going table,) .125 is 12^ or 12^ per cent. 

Ex. 1. Write the decimal for 6 per cent Ans. ;06. 

2. Write the decimal for 4 per cent; 12 per cent; 8 per 
cent; 15 per cent; 25 per cent; 16^ per cent. 

3. Write the common fraction for 5 per cent; 10 per cent; 
12i per cent ; 6i per cent; 33i per cent 



189. In what ways may the rate be expressed ? If expressed decimally 
by more than two figures, what are the figures after the seoond decimal place f 
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NoTB. Too much pains can not be taken to make tlie pupil 
thorough in exercises like those in the last two examples. 

Gasb 1. 

190. To find the percentage, the base and rate per 
cent being given. 

Ex. 1. John Dow had $ 360, but lost 5 per cent of it, how 
many dollars did he lose ? 

$ 3 6 Since 5 per cent is .05 = ^, we find the loss, 

.0 5 (percentage), by multiplying $360 by .05 or by 
$ 1 8.0 sV- Hence, the 

Bole. Multiply tha hose hy the rate per cent eapressed 
decimally or as a common fraction^ and the product wUl he 
the percentage* 

2. What is 20 per cent of $ ICO. ? Ans. $ 32. 

3. The base is 660 and the rate per cent 40 ; what is the 
percentage ? 

560 X .40 = 224, Ans. 
Or, 5G0 X f = 22 i, Ans. 

4. What is 16§ per cent of 180 barrels of flour? 

Ans. 30 bbl. 

5. What is 5 % of $ 200? ' Ans. $ 10. 

6. What is 8 J % of 240 tons of coal ? Ans. 20 tons. 

7. In a certain school there are 720 pupils, 33 J per cent 
are more than 12 years of age; how many are over 12 
years old ? Ans. 240. 

— .. — ~" ^ 

190. Bale for finding the percentage when the base and rate are given ? 
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8. A floor meiyshant bought 1200 bbls. of flour, bat 8 per 
oent of it was injured bj rain ; how much was injured ? 

9. A pupil had a lesson of 40 words, but failed on 10 per 
cent of them ; on how many words did he fail ? 

10. A city containing S5000 inhabitants, had 15 per cent 
of the number in school children ; how many school children 
were there ? Ans. 6250. 

11. A merchant fails in business, owing $ 12600, and can 
pay but 35 per cent of his debts; how much will his credi- 
tors lose ? 

100 — 36 1=66 

12600X. 6 6=8819 0, Ans. 

12. Bought 600 boxes of oranges, but on opening them, I 
find 8 9{> of them spoiled; how many were lost? Ans. 48. 

13. A gentleman sold his house for $6500. S600 he re- 
ceived in cash and took a note for the balance ; how much 
cash did he receive? 

14. 1 have $ 1580 on deposit in the bank. If I draw out 
12 J per cent of it, what per cent will remain? What amount 
of money will remain? Last Ans. $1382.50. 

15. In an orchard consisting of 1200 trees, 30 ^ bear 
apples, 45 ^ bear pears, and the remainder bear peaches ; how 
many bear peaches ? Ans. 300 trees. 

Casb 2. 

191. To find the rate per cent when the base and 
percentage are given. 

Ex. 1. What per cent of $ 24 is $ 6. ? 

$ 6 is i of $ 24 and i re- 
3*^ = J=.2 6, Ans. duced to a decimal i= .25 L e. 

$ 6 ^ 25 per cent of $ 24. 
Hence the 
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Bulb. Make the percentage the numerator of a common 
fraction and the base the denominator, and then redttce thU 
fraction to a decimal. 

2. What per cent of $ 20 is $ 5 ? Ans. .25. 

3. What per cent of % 400 is $ 50 ? Ana. .12i. 

4. A man having % 6000, paid $ 1200 for a piece of land ; 
what per cent of his money did he expend ? Ans. 420. 

5. My salary is $1800 per annum, and my expenses 
$ 1600 ; what per cent of my income do I spend? What per 
cent save ? 

6. Bought a cask of vinegar containing 84 gallons; 21 
gallons have leaked oat ; what per cent have I lost ? 

7. Purchased a horse for $ 160, and sold him for $ 128, 
what per cent did I lose ? 

Gasb 3. 
193. To find the base when the percentage and 
the rate are given. 

Ex. 1. $ 12 is 4 per cent of what sum? Ans. $ 300. 

If $ 12 is 4 per cent, 1 per cent will bo Jt of $ 12 which is 
% 3, and if $ 3 is 1 per cent, 100 per cent will be 100 times 
$ 3 .= $ 300. The same result is obtained by multiplying by 
IQO first, and then dividing by 4; thus, 1200 -r- 4 = 300. 
Hence, 

Bulb. Mulii'phj the percentage by 100, and divide the prod- 
uct by the rate, and tlie quotient vnll be the base. 

2. S 12.60 is 6 % of what sum? Ans. $ 210. 

3. $ 15 is 8 % of what sum? Ans. $ 187.50. 

191. Ilule for finding the rate per cent when the base and percentage are 
given ? 19^. Ilule for liuUIag tlic base \vkeu the percentage and rate are 
given ? 
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4. $ 36.30 is 3 ^ of what sum? 

5. $ 75 is 6 % of what sum ? A.ns. $ 1250. 

6. $ 12 is 4 % of what sum ? Ans. $ 300. 

7. A gentleman purchased a farm for $ G900, which was 
20 per cent of his entire property. What was he worth ? 

8. James jUarvin cures fish for Thomas Tarlton, receiv- 
ing in pay 12 J per cent of the quantity cured. His share thi* 
season is 46801bs ,* what quantity did he cure? 

9. A merchant saves $3000 annually, which is 16$ pet 
cent of his entire receipts ; what are his receipts ? 

Ans. $18000. 
10. A farmer sold 56 sheep, which was 12^ per cent of hi» 
whole flock. How many sheep had ho in all ? Ans. 448. 

INTEEEST. 

103. Interest is money paid^r ihs use of money. 
The pRiNCiPAii is the sum for which interest is paid. 
The Amount is the sum uf iho principal SLud interest, 

104. An example in interest is only a question in per- 
centage. The principal is the base of percentage, the interest 
is the percentage, and the interest on $1 for a year is the rate 
written decimally. 

19Sm The rate is usually Jlxed by lata, and a higher 
rate than the law allows, is called usury. 

In New England and most^ of the United States the legal 

or lawful rate is 6 per cent ; in New York, 7 per cent 

NoTS. In Massachusetts a higher rate than six per cent may 
legally be agreed upon. In this book 6 per cent is understood 
when no per cent is mentioned. 

193. What is Interest f What is the Principal ? What is the Amount f 
194. What is said of an example In Interest f Explain how the latter is 
like one in percentage. 195. What is the Bate ? The legal Bate ? 
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196* To find the interest on anjr sum at 6 per 
cent for a given time. 
Ex. 1. What is the interest of $240, for one year 6 



months ? 

OPERATION. 

$ 2 4 0. PrincipaL 

Interest for 2 mo. 

Interest for 1 mo. 
Months = Ij. 6mo. 



2) 2.4 0, 

1.2 0, 

18 



960 
120 



ANALYSIS. 

Any sum of money at 
6 % will gain jh of it- 
self in 2 months. We 
find this hy removing the 
dceimal point two plaees 
to the left, that is, hy di- 
$21.60, Interest for 18 mo. viding hy one hundred. 

We then divide this interest by 2 which gives the interest for 
one month. This, we multiply hy the number expressing the 
given time in monthst and have the interest of $ 240 for ly. 
6mo. = $ 21.60. 

Ex. 2. What is the interest of $ 244.40 for 1 year 4 mo. 
12 days? 

OPERATION. 

$ 2 4 4.4 0, PrincipaL 
2 ) 2.4 4 4 = Interest for 2 mo. 



1.2 2 2 = Interest for 1 mo. 
1 6.4 mo. = ly. 4mo. 12d. 



4888 
7332 
1222 



ANALYSIS. 

In this example we 
proceed as in Ex. 1, till 
we come to the days. 
1 2 days = ^g of a month, 
which we reduce to a 
decimal = .4 and annex 
to the 16 months, and 
multiply as before. 



$ 2 0.0 4 8 = Int for 16^ mo. 

Hence to find the interest on any sum for any time at 6 per 
cent we have the following 

EuLE. Remove the decimal point in the principal, two 
places to the left ; divide this restdt by two and multiply this 

196. How do you find the interest on any siim for any time at per oent I 
Explain the steps. 
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fttoHent hf the Hms in months and tenths of a month (the days 
divided by S =i tenths of a month), and the product will he 
the interest at 6 per cent for the given time. 

Ex. 3. What is the interest of $ 46 for 1 month? 

|46. -^ 100 =46, and .46 -f- 2 =$ .23, Anfl. 

4. What is the interest of $ 246.68 for 1 month? 

$ 246.68 -f. 100 = 2.4658, ■— 2 z= $ 1.2329. 

5. What is the interest of $ 4, for 1 month ? 

$ 4 -^ 100 = .04, -r- 2 = .02, Ans. 

6. What is the interest of $ 1, for 1 month? 

$ 1. -r- 100 = .01, -7- 2 = .005, Ans. 

7/ What is the interest of % 56.298, for 1 month? 

8. What is the interest of $ 864.25, for 1 month? 

Ans. % 4.32125. 

9. What is the interest of $ 69.42, for 1 month? 

10. What is the interest of $ 2468.20, for 1 month? 

11. What is the interest of $69,278, for 1 month? 

12. By what will you multiply the interest for one month 
to find the interest for 1 year, 4 months? 

ly. 4mo.= 16mo. Ans. 16. 

13. By what will you multiply to find the interest for 2 
years, 7 months? 

14. By what will you multiply to find the interest for 15 
days ? 15d. = ^Jmo. = imo. = .5mo. Ans. .6. 

15. By what will you multiply to find the interest for 21 

days? 

16. By what will you multiply to find the interest for 22 
days? 22d. = f§mo. z= .7jmo. Ans. .7J. 

17. By what will you multiply to find the interest for 9 
months, 13 days? 9mo. 13d. == 9^jmo. := 9.4imo. 

Ans. 9.4}. 
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18. By what will you multiply to find the interest for ly. 
7mo. 19(1. ? 

19. By what will you multiply to find the interest for 2y. 
9mo. 20d. ? • 

20. What is the interest of $ 164.30. for 18 dSiys? 
164.00 -r 100:^ 1.6430, -=- 2 = .8216, X .6:rz:$.4929. 

21. What is the interest of $ 68.64, for 2y. 3mo. 21d. ? 
$ 58.64 -— by 100 = .5864, -r 2 = .2932, X 27.7 = 

$8.12+. 

22. Find the interest on $ 649.28, for 3y. 4mo. 26 days. 

Ans. $132 66. 

23. Find the interest on $ 384.92, for 2y. 6mo. 27 days. 

24. Find the interest on $ 87.26, for ly. Imo. 10 daj^. 

Ans. $6,816. 
26. What is the amount of $ 142.80, for ly. 6mo. 24 days? 

Ans. $ 166.223. 

KoTE. The amount is the turn of the principal and interest 
added together. 

26. What is the amount of $ 234.60, for 6y. 7mo. 8 days? 

Ans. $ 827.67-f . 

27. What is the amount of $ 104.20, for 6mo. 19 days? 

Ans. $ 10Y,656-f . 

28. What will $ 380.50 amount to in ly. 6mo. 10 days? 

29. Find the interest of $ 60, for 60 days. Ans. $ .60. 

30. Find the interest of $ 30, for 90 days. 

31. Find the interest of $240.60, for 2y. llmo. 28d. 

Ans. $ 43.227. 

32. Find the amount of $ 360, for 3y. 7mo. lOd. 

33. Find the interest on $ 3, for 7 days. Ans. .0035. 

34. Find the interest on $.80 for 10 days. Ans. .0013^. 
36. Find the interest on $2.42, for 25 days. 
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86. Find tlie amoant of $ 5, for 12 days. Ans. $ 5.01. 
37. rind the amoant of $ 75.60, for 8mo. 29d. 

An& $78,989. 
88. Find the amount of $ 3000, for 2y. 8mo. 

39. rind the amount of $ 230, for 7y. 6mo. 

Ans. $ 333.50. 

40. Find the interest of $ 394.27, for 8y. 23d. 

41. Find the amount of $ 6000, for 9y. 7mo. 23d. 

197. In all the previous examples, the interest has been 
computed on the basis of 6 per cent. In Ex. 42, vra first cast 
the interest at 6 per cent, as before, and find it to be $1 7.001 ; 
this we divide by 6, which gives the interest at 1 per cent; 
and lastly, we multiply this interest by 7 and have the interest 
at 7 per cent = $ 1 9. 834-. 

42. What is the interest of 8 1 04, for ly. 8mo. 22d. at 7 
percent? Ans. $19.83+. 

43. What is the interest of $270.60, for 3y. llmo. 19d. 
at 8 per cent? Ans. $ 85.93. 

44. What is the interest of $ 492.75, for 2y. 7mo. at 7i 
per cent ? 

45. Find the interest on $ 75.87, for 5y. 3 mo. at 9 percent. 

Ans. $ 35.848. 

46. Find the interest on $ 894.20, for 3y. 6mo. 15d. at 8 
per cent An& $ 253.35.-{- 

47. Find the amount of $382.85, for 4y. lOmo. at 9 per 
cent. 

48. Find the amount of $ 69.47, for 3y. 8mo. at 6 J per 
cent. Ans. $ 86.02. 

197. How is interest found for any other rate than 6 per cent ? Eajijain. 
the steps. How is the difference of time between two dates fooBd t 
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49. Find the interest of $609.42, for 8y. 7mo. 6d. at 4 
per cent. Ans. $ 209.64. 

50. Find the interest on $ 493.85, for 2y, 3mo. at 3^ per 
cent. Ans. $38.89. 

51. Find the interest on $6000, for 8y. 7mo. 17d. at 5} 
per cent 

62. What is the interest of $ 64.82 from June 24, 1856, to 
Oct. 9, 1869 ? Ans. $ 12,80. 

Note. First find the difference of lime =» 3y. 3m. 15d. 

63. What is the interest of $ 86.93 from Jan. 6, 1860, to 
June 1, 1864? 

64. What is the interest of $ 942.87 from Aug 13, 1861, 
to Nov. 7, 1864? Ans. $ 182.91. 

66. What is the interest of $.293.80 from Feb. 19, 1860, 
to Sept, 4, 1863 ? Ans. $ 62.43. 

66. What will $ 843.92 amount to, from Aug 28, 1862, to 
Jan. 1, 1866 ? Ans. $ 1013.12. 

67. What is the interest of $ 69.76 from Dec. 29, 1868, to 
June 7, 1861, at 7i per cent ? Ans. $ 10.92. 

68. What will be the amount of $ 642.90 from July 4, 
1862, to the day of Gen. Lee's surrender? 

69. Find the interest of $ 8942, from the fall of Fort 
Sumpter to the evacuation of Bichmond ? 



PROFIT AND LOSS. 



198. Pbofit and Loss, are commercial terms, used to 
indicate the gain or loss in buying and selling goods, and in 
business transactions generally. 

108. VTbat U Profit and Loss ? 
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Case 1. 



190» To find the absolute gain or loss on a quan- 
tity of goods sold at retail, the purchase price of the 
whole quantity being given. 

Ex. 1. Bought 2001b. of coffee for $ 50 and sold it at 
$ .40 per lb.; how much did I gain on the whole ? 

$ 200. X .40 = $ 80.; 80 — 50. = 30. Ans. $ 30. 

Hence the 

Bulk. Mnd the whoU sum received for the goodst and the 
difference between this and the purchase price will be the gain 
or loss, 

2. Bought 32 yards of cloth for $ 48 and sold it at $ 2.20 
per yard; what was my whole gain? Ans. $ 22.40. 

3 Bought 4cwt 3qr. 161b. sugar for $61,375, and sold 
it at $.20 per lb. How much did I make on the waole? 

4. Bought 960 oranges for $ 19.20 and sold them for 5 
cents apiece ; what was my entire gain ? 

5. Bought 15 doz. pencils at $ 1.20 per doz. and sold them 
at $.15 each; what did I make ? 

Case 2. 

300. To find the per cent of gain or loss when 
the cost and selling price are given. 

Ex. 1. Bought 12 yards of cloth for $ 18. and soid it at 
$ 2.50 per yd. What was my whole gain, and whac my gain 
per cent? 



199. Bule for finding absolute gain or loss f 

)£00. Bule for finding the per cent of gain or loss on the cost price t 
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$ 2.5 Selling price. We first find the whole gain to be 

]^ yards. $ 12 which is ^f = f of the cost. 

3 0.0 = Sum reo'd. This we reduce to a decimal, and 
18 =:CoBt. have .661; i. e., the gain $12, is 

$12 = Whole gain. 66 § per cent of the cost $ 18» Hence, 
J| = § = .66§. the following! 

EuLB. Having found the total gain or loss by Case 1, 
make a common fraction by writmg the gain or loss for the 
numerator and the cost of the article for the denominator^ and 
then reduce this fraction to a decimal, 

2. Bought a gross of steel pens for $ 1.20, and sold them 
at 1 cent apiece. What was my gain per cent? 

Ans. 20%. 

3. I purchased 1 bushel of cherries for $ 3, and sold them 
at 15 cents per quart What was my gain per cent? 

4. Sold a horse for $ 100 which cost me $ 150. What 
was my loss per cent? 

Gasis 3. 

301. To find the selling price, the cost and gain 
or loss per cent being given. 

Ex. 1. Bought cloth at $ 6 per yard and wish to sell it at 
an advance of 20 ^J. What is my selling price? 

$ 6.0 I shall sell what cost me $ 1. for $ 1 .20 

l--^0 and what cost me $ 6 for six times $ 1.20 

$ 7.2 0, Ans. = 7.20. 

Ex. 2. Bought goods for $ 300, but they being damaged I am 
willing to sacrifice 15 % of their value ; for what shall I sell 
them? 

S201. Kale to find the Belling price, the cost and gain or loss per cent being 
girent 
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4 

$ 3 00. If I lose 15%, I shall sell what 

'^^ cost me $ 1. for $.85, and shall sell 

15 what cost me $ 300. for 300 times 

2400 $.85 = $255. 
$ 2 5 5.0 Hence, we have the following 

Bulb. MtdHply the cost hy 1 ndnus the loss or plus the 
<}AiN PER OBNT, and the product wiU he the selling price, 

3 For what mast I sell sugar that cost me 15 cents per 

pound* to gain 30% ? Ans. $ .19^. 

4. Bought a pair of skates for $ 4.00 ; for how much must I 

sell them to gain 10% ? .. 

Case 4. 

303* To find the first cost of an article^ the selling 

price and gain or loss per cent being given. 

Ex. 1. Sold wine at $6 per gal. and hy so doing I made 20 
per cent on the cost ; what was the cost ? 

That which cost $ 1 . sold for S 1 .20, 

J Jl} :=: I therefore, the cost was j J^ =: |^ of the 

$6.Xi = $5. = cost selling price ; hence, the cost was f 

of $6. = $5. 
Hence we have the following 

KuLB. Make a fraction hj writing 100 /or the numerator 
and 100 minus the loss or plus the gain per cent for a denomi- 
nator, then multiply tlie selling price by this fraction. 

2. Flour selling at $ 15 per bbl., yields a profit of 25%; 
what is the cost? Ans. $ 12. 

3. Sold 8 yards of cassimere at $3 per yd., and made 20% 
by the sale; what was the cost? Ans. $2.50 per yard. 

4. Bought a quantity of wheat, but it being damaged, I 
sell it at $ 1.50 per bushel, and by so doing lose 25 per cent 
on the cost ; what was the cost ? Ans. $ 2.00. 

liWi, Bule for finding the cost, the sellingf price and gain or lo«8 being 
given? • 
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MISOELLAKEOUS EXAMPLES. 

1. Add 120 X 2 to 972-7-86. Ans. 267. 

2. The difierenoe between two namberfl is 16, and the 
larger is 92 ; what is the smaller ? 

3. What is the difiPerence between 2446352 4- 694701 
and 2146705 — 839241 ? 

4. What is the di£Eerenoe between 246001 X 1641 and 
246897 X 321 ? Ans. 324754704. 

5. Multiply 12948 by 287, subtract 58672,. and divide 
the remainder by 218. 

6. How many cords in a pile of wood 86 ft long, 4 ft 
wide, and 9 ft high? Ans. 24f^. 

7. Divide i of f by f of i^. Ans. i. 

8. What number multiplied by 8| gives 205 ? 

9. What number divided by 19§ gives 36 ? Ans. 708. 

10. At $10ft per ton, what will be the cost of | of a ton 
of coal? 

11. If 1| yards of cloth are required for 1 coat, how many 
coats may be made from 22f yards? Ans. 13. 

12. What is the difference between eight hundred thousand 
and eight hundred- thousandths ? Ans. 799999.99992. 

13. If 18 gentlemen have $646.70 each, what sum have 
they all? Ans. $11640 60. 

14. Bought 19 bbls. of flour for $261.25; what was the 
price per bbl.? 

15. If the crop of hay on 1 acre is 1 ton, 18 cwt 3 qr. 
15 lbs. what will be the crop on 10 acres? Ans. 19 t. 9 cwt. 

16. The population of a certain city is 29460; what will 
it be a year hence if it gains 5 ^ ? 
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17. If a farmer raises 2650 bushels of wheat one year and 
2968 the next ; what per cent did his crop increase ? 

Ans. 12 per cent. 

18. A man with a salary of $1600, spends $1200; what 
per cent of his salary did he save ? 

19. What is the interest of $1.00 for 8 yrs. 8 mos. and 6 
days? Ans. $0,521. 

20. What is the interest of $580.00 for 60 days, at 7^^%? 

21. Find the interest of $460 for 2 yr& 4 mos. and 18 days. 

Ans. $65.78. 

22. What is the interest of $84.75 for 10 yrs. 6 mo& 24 
days, at 9% ? Ans. $80,597. 

23. The credit side of an account is composed of the fol- 
lowing items: $1500.75, $655.30, $175,875; what is the 
whole amount ? 

24. The debit side of the above account has the following 
items: $576.37, $1025.50, and $1850.00; what is the whole 
amount? 

25. On which rade of the above account is the balance, and 
how much is it? Ans. debit; $1119.945. 

26. How many yards of cloth at $2.25 per yard should be 
received for 8 cords of wood at $6.20 per cord ? 

Ans. 22^\ yds. 

27. In 1 week, I day, 16 hours, and 40 min. how many 
seconds? Ans. 751200. 

28. Besolve 1820 into its prime factors. 

29. Add f , f, i, and |. Ans. 2|f , 

30. Bought a house-lot 120 ft. long and 90 ft wide, at 10 
cts. per square foot. The cost of the lot was 12% of the 
cost of the house ; what was the cost of both ? 

Ans. $10080.00. 

31. If 12 bbls. flour cost $135.00, what will 50 bbls. cost? 

32. Divide four thousand by eight thousandths. 
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33. If ^ of a vessel cost $3690, what will f cost ? 

Ans. $6396. 

34. What is the interest of $1245.60 from Jan. 20, 1866, 
to May 2, 1867? 

35. The population of the New England States^ in roond 
numbers, is as follows: Maine 628000, New Hampshire 
326000, Vermont 315000, Massachusetts 1231000, lihodo 
Island 175000, Connecticut 460000 ; what is the entire 
population of New England ? 

36. Bought com at $2.00 a bag, and sold it for $1.G0; 
how much did I lose per cent ? Ans. 20^, 

37. If 1 ton of coal costs $7.75, how many tons can bo 
bought for $147.25? 

38. Bought a pile of wood 40 ft long, 12 ft wide, and 15 
ft. high, at $6.00 a cord ; how many cords were there, and 
what was the expense ? Ans. 56^ cords, and $337.50. 

30. Find the greatest common divisor of 1504 and 3478. 

40. Find the least common multiple of 6» 12, 18, 36, 
and 54. 

41. If it cost $25.00 for 1000 miles travel, what is that a 
mile ? Ans. 2i cents. 

42. Bought a house for $1800.00, which was ^ of what I 
paid for my farm ; what was the cost of the farm ? 

Ans. $4200.00. 

43. A manufacturer sends 34 cases of shoes to a com- 
mission merchant. These are sold at $140 a case. The 
commission is 2i per cent. What is the whole amount of 
the commission received, and how much is due the manu- 
facturer ? 

44. Multiply 25893 by .000402. Ans. 10.408986. 

45. If I give .35 of a cord of wood for 1 day's work, how 
much should I give for 64.50 days' work? How much would 
it be worth at $5.00 a cord? 
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46. What is tlie inteiest of $800.50 from June 19, 1860, 
to Nov. 4, 1865 ? If the above interest is payable in gold, at 
a premium of.40^, what would be the current value? 

47. Sold a horse and parriage and lost $50 by the trans- 
action. This was 10% of the cost What was the cost and 
selling price? An& $500.00, cost; $450.00, selling price. 

48. If $200 gain $24 in 2 years, what will $50 gain in 
the same time ? 

49. Bought 15 ^ares of bank stock for $1650, and sold 
them at an advance of $5.50 a share. What per cent did I 
gain? Ana ^^o* 

50. Bought 160 acres of land for $15 an acre. Sold 10 
house-lots at $50 each, a quantity of lumber and wood for 
$1725, and the remainder of the land for $1550. What did 
I gain? 



THE METEIO SYSTEM 

OT WEIQHTS AND MBASUBBS. 

' 303« In the Metric System the Scales are all decimal 
as in United States Money. It is so named from the Meter, 
which is one ten-millionth of a quadrant, or one forty-millionth 
of the circumference of the earth measured over the poles. 

LoNa Mbasubb. 

304:« The principal unit of length is the Meter, which is 
89.87 inches long. 

'<e03 . What is said of the scales of the Metric System t Why is this System 
•cealled? 
^M4. What is the principal unit of Long Measure f What is its len|^ ? 
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TABLE. 




1(J MlUmeters (»») 


make 


1 Centimeter. 


10 CentimeterB 


_ it ' 


1 Decimeter. 


10 Decimeters 


it 


1 METEB n. . 


10 Meters 


ti 


1 Dekameter. 


10 Dekameters 


it 


1 Hectometer. 


10 Heotometers 


<i 


1 Kilometer C")* 

Centlin. Hqi. 




Deeim. 


1 = 10 


Malara. 


1 = 


10= 100 


TMsMm. * — 


10 = 


100= 1,000 


Haciom. 1= 10 = 


100 = 


1,000= 10,000 


1= 10= 100 = 


1,000 — 


10,000 = 100,000 


= 10=100 — 1,000 = 


10,000 = 


100,000=1,000,000 



NoTK 1. About twenty-five (more exactly 25.4) millimeters 
make one inch. The meter is about three feet, three inches, and 
ihree-eighi^a of an inch, which may be remembered as the rule of 
the three threes, 

NoTB 2. The jdlometer is the common unit for road measure* 
and is about two hundred rods, or five-eighths of a mile. Five meters 
make about one rod. 



The accompanying scale exhibits one decimeter divided into 
ten centimeters, each centimeter being divided into ten milli- 
meters. With it is a four-inch scale divided into eighths of 
an inch. 



Give the Table of Long Measure. What is the Common Unit of Road Meas- 
ure t Its length t Draw a seetion of the aooompanylng scale, and e^qplain It. 
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These measuiesy as well as all the 
other metric measnies and weights, are 
written like whole numbers and deci- 
mals. Thns, 3 kilometers, 8 hectome- 
ters, 7 meters, and 5 decimeters, are 
written 3807.5™. Large distances, as 
in road measure, are given as kilome- 
ters and decimals. Thus, 47.34'^°' 
stands for 4 myriameters, 7 kilometers, 
3 hectometers, and 4 dekameters. 
Small distances are usually expressed 
in millimeters, or in centimeters. 

The names of the several larger 
units of length are formed from the 
word Meter, by prefixing Myria for 
10,000, KUo for 1000, Hecto for 100, 
and Deka for 10. The smaller units 
are denoted by Ded for ^, OenU for 
y^, and MUli for jx^xy. In the same 
way» as will be seen hereafter, are 
formed the names of weights and of 
measures of surface and capacity. 

NoTB 1. The first series of prefixes is 
from the Greek, the second from the Latin 
language. 

NoTB 2. The terms Dime, CerUf and 
MUl, in TTnited States money, for the tenth, hundredth, and thou- 
sandth parts of a dollar, are analogous to the terms Decimeter, 
OerUimster, and MiRimeter. 

NoTB 8. The Metric System is used in France and many other 
countries, and is legalized in the United States and Great Britain. 

How are these weights and measnres written f Ulnstrate. What prefixes 
Indicate the Inrger denominations ff What the smaller t 
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30«S« To reduce a larger denomination in the Met- 
ric Sjstem to A smaller, or a smaller to a larger : 

Multiply or divide hy 10, 100, 1000» 4^., as the ease may 
require, {Art, 169.) 

Ex. 1. Kedace 64 meters to millimeters. 

1" = 1000"™ 64» = 1000""* X 64 = 64000™". Ans. 

2. Reduce 8500 millimeters to meters. Ans. 8.^"*. 

3. Bedace 95000 meters to kilometers. Ans. 95'^'". 

306 • Metric measures and weights are added, subtracted , 
multiplied and divided like whole numbers and decimals. 

Ex. 1. Add 4.5* 26.26" and 9450"". Ana 40.2". 

2. From 978" take 392.64". Ans. 686.36". 
8. Multiply 736.46" by 7. 

4. Divide 1840.86" by 63. Ans. 29.22". 

Square Measttbe. 

307« The principal units of square measure are the Are 
and the Square Meter. The Are is a square whose side is 10 
meters, and therefore contains IQO square meters. 

TABLE* 

100 Sq. Centimeters make 1 8q. Decimeter. 

100 Sq. Decimeters '' 1 Oentare, or sq. meter. 

100 Gentares, or sq. meters '* 1 Are ("). 

100 Ares " 1 Hectare (^). 

100 Hectares " 1 8q. Kilometer. 

8q. D«oIm. Sq. Cantiin. 

Bq. Meters, J — IQO 

A»-. 1— 100— 10,000 

1^ 100 zz: 10,000— 1,000,000 

Hectares. — — ' — ' ' 

8q. i_ 100— 10,000 =r 1,000,000 zz: 100,000,000 

1 — 100 =: 10,000 — 1,000,000 — 100,000,000 = 10,000,000,000 

SI05. How is Redaotion performed f 306. How are these measaros added, 
subtracted, &o.f 907* What are the principal nnits of square measure t 
Qive the Table. 
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NoTs 1. The hectare, which is a common unit for land measure, 
is a square whose side is a hundred meters ; hence it is equal to 
10,000 square meters. It Is 2.471 acres. 

KoTB 2. Since the scale in square measure is 100 (two dimen- 
sions, 10 X 10), there will be two figures for each denomination. 
Thus, 25 hectares, 7 ares, 17 centares, and 20 square decimeters, 
would be written 2507.172 ares, or 250717.2 square meters. 

Ex. 1. Reduce 15 heotares to sq. meters. Ans. 150,000. 

2. Beduce 456000 sq. decimeters to ares. Ans. 45.6. 

3. Eeduce 78 kilometers to ares. 

4. Beduce 9624 ares to hectares. Ans. 96.24. 

5. In a field 300 meters long and 78 meters wide, how 
many ares ? Ans. 234. 

6. How many hectares in a field 275 meters long and 500 
meters wide? Ans. 13.75. 

CuBio Mjeasube. 

308« The principal unit of oiibio measure is the Otibie 
Meter or Stere. It is 1.308 cubic yards. 

TABLE. 

1000 Cub. Centimeters make 1 Cub. Decimeter, or LUer, 
1000 Cub. Decimeters " 1 Cub. Meter, or Stere ('*). 

The tenth part of the Stere is the Decistere, and ten Steres 
make a Dekastere. 

NoTB. Since the scale is a thousand (three dimensions, 10 x 
10 X 10), three figures will be required for each denomination. 

d07. The common unit Ibr land measure ? Equal to how may acres f 
How many figrures required for each denomination ? Why f 

208. What is the principal unit of cubic measure ? Equal to how many 
cubic yards ? Give the Table. How many figures required for each denomina- 
tion? Why? 
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Ex« 1. Bedaoe 12 oubio meters to cubic decimeters. 

Ans. 12000. 

2. Bedaoe 41,930,000 oubio centimeters to oubio meters or 
stores. Ans. 41.9^*'. 

3. Beduoe 29 steres to deoisteres. Ans. 290. 

4. Beduoe 495 steres to dekasteres. 

5. Beduoe 6230 deoisteres to steres Ans. 528. 

6. In a pile of wood 10 meters long, 1 meter wide and 3 
meters bigb, bow many steres? Ans. 30. 

7. How many oubio meters in a box S meters long, 1.25'^ 
wide and 1.2"^ deep? 



Dbt and Liquid Mkasurb. 

300. Tbe principal unit, botb for Dry and for Liquid 
Measure, is tbe Oubio Decimeter, or JMer^ It is a little 
larger tban a wine quart. 

TABLE. 
10 Milliliters, oroub.o«timeter., make 1 Centiliter (**). 



10 Centiliters 




" 1 Deciliter. 




10 Deciliters 




** 1 LiTBB (*), »'«»»»•«•«»"«*«: 


10 Liters 




" 1 Dekaliter. 




10 Dekaliters 




" 1 Hectoliler ("), 




10 Hectoliters 




" 1 Kiloliter. "«»»» 


. meter. 






CentiUten. 


Mnuiiten 






Deciliten. I 


10 




LIten. 


1= 10 = 


100 


■ • 

Dekaliten. 


1 = 


10 — 100 — 


1,000 


Hectol. •*• — — 


10 = 


100= 1,000 = 


10,000 


Cub. 1 10 
Meter. ^ ^^ 


100 = 


1,000= 10,000 = 


100,000 


1 — 10 — 100 — 


1,000 = 


10,000 100.000 = 1.000,000 



309. What is the prinrlpal unit of Dry and Liquid Measaref How do«t 
it compare with a wine quart ? Give tlic Tiible. 
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Note 1. These measures are usually written as liters and decimal 
parts; or as hectoliters and decimal parts. Thus, 2 kiloliters, 7 
hectoliters, 7 liters, and 6 deciliters are written 27.075»»i, or 2707.6*. 

NoTB 2. The calculation of the contents of a bin or cistern, is 
very simple in the metric system. The product of the length, 
breadth and thickness iq decimeters, gires the contents in liters. 

Ex. 1. Beduce 24000 milliliters to litera. Ans. 21. 

2. Eeducc 3560 liters to hectoliters. Ans. 85.6. 

3. Beduoe .917 liters to centiliters. 

4. Hov maoy liters in a tank, 4.5™ long, 3™ ivide, and 
2.6™ deep ? 45 X 30 X 26 z= 3375a Ans. 

6. Beduce 61250 liters to cubic meters. Ans. 61.25. 
6. What is the value of a hectoliter of molasses at 45 cts. 
a liter? Ans. $45.00. 

WxiaHT. 

31 0. The principal units of weight are the Oam and 
the Kilogram. The Kilogram is the weight of a liter of 
water, and is a little more than 2^ pounds ayoirdupois. 






10 Milligrams ("*) make 
10 Centigrams 
10 Decigrams 

10 Grams •* 

10 Dekagrams " 

10 Hectograms '* 

10 Kilograms ^' 

10 Myriagrams 



10 Quintals *« 



TABLE. 

Centigram. 

Decigram. 

Gram (*). 

Dekagram. 

Hectogram. 

KiLoaRAM, or Kilo, (^. 

Myriagram. 

QuintaL 

TonneauQ), 



« 



209. How are these measures usually written ? 

210. What are the principal units of weight? What is a kilogram t 
Equal to how many pounds avoirdupois V Qive the Table. 
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QnlB. 1= 



1= 
10= 



1= 

10t= 

100= 



1= 
10= 

100= 
1000= 



1= 
ia= 

100= 

1000= 

10,000= 



1= 

10= 

100= 

]00(^ 

10.000= 



1= 

10= 

100= 

1000= 

10,000= 

100,000= 



100,000= 1,000,000= 



Ym. 1= 10= 100= 1000= 10,000= 100,000= 1,000,000= 10,000,000= 



10 

100 

1000 

10,tX)0 

100,000 

1,000,000 

10,000,000 

100,000,000 



l=lO=10O=100O=10,00a=10O,00O=l/X)0,000b=:10,000,00O=100,000,00O=l,000,000,000 

KoTE. A cubic centimeter of water weighs a g^m, and a onbic 
meter of water weighs a tonneau. The kilogram is often called kilo, 
for brevity. 

Ex. 1. Reduce 64.73 kilos to grams. Ans. 64730. 

2. Eeduce 7490 kilos to tonneaus. Ans. 7.49. 

3. Beduce 28500 milligrams to grams. Ans. 28*5. 

4. What is tbe weight of 36 liters of water? 

Ans. 36^». 

5. If 2*"*' of sugar cost 80 cts. what will be the expense 
of 16^^- at the same rate? Ans. $6.40 

6. If one tonneau of coal cost $10, what will 7^ tonneaus 
cost? 
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The names of the metric weights and measures are formed accord- 
ing to a simple law, as will be seen by inspection of the following 
scheme : 

ft 

Lengths. Subfaces. Capacities. Weights. Ratios. 



Myria - meter. 

Kilo - meter. 

Hecto * meter. Hect • are. 

Deka -meter. 

Meter* Abb. 

Deci - meter. 

Centl - meter. Cent - are. 

Mill! - meter. 



Myria- gram. 

Kilo r liter. Kilo - gram. 

Hecto - liter. Hecto - gram. 

Deka - liter. Deka - gram. 

LiTEB. Gbam. 

Deci - liter. Deci - gram. 

Centi - liter, Cepti - gram. 

Milli - liter. Milli ' -gram. 



10000 

1000 

100 

10 

1 

A 

1 

nr,T 



n?. 



JB 



THE UETRIO SYSTEM. 



185 



Sll. The following equivalents of the metric measures 
and weights have been established by Congress for use in all 
legal proceedings : 

Mbasttbes ot Lengkfh. 



MBTBIO PENOMIKATIONS AND 
VALUES. 


EQUIVALENTS IN DENOMINATIONS 

IN USE. 


Myriameter • . 


10,000 meters . . 


6.2137 miles. 


Kilometer . • 




1,000 meters • . 


0.62137 mile, or 3^280 feet and 10 in. 


Heetometer . , 




100 meters . • 


328 feet and 1 inch. 


Dekameter . . 




10 meters . . 


303.7 inches. 


Meter • . . , 




1 meter . . . 


39.37 inches. 


Decimeter . . . « 




•^ of a meter 


3.037 inches. 


Centimetei; . . 




^^^ of a meter 


0.3037 inch. 


Millimeter . . . 




y^\y^yOfameter 


0.0304 inch. 



MeASUBES 01' SUBFACE. 



METBIC DENOMINATIONS AND 
VALUES. 


EQUIVALENTS' IN DENOMINATIONS 
IN USB. 


Hectare . . . 


10,000 Bq. meters 


2.471 acres. 


Are 


100 sq. meters 


110.6 square yards. 


Centare .... 


1 sq. meter 


1550 square inches. 



Meastjees oir Capagitt. 



METRIC DENOMINATIONS AND VALUES. 



Names. 



Kiloliter or stere 

Hectoliter . 

Dekaliter. . 

Liter . . . 

Deciliter . . 

Centiliter. . 

MUliliter . . 



No. of 
Liters. 



1000 

100 

10 

1 



I 

IT 



■JTrX) 



Cubic Measure. 



1 cubic meter 
^^ of a cu. meter 
10 cu. decimeters 
1 cu. dechneter 
^^ofacu. decim. 
10 cu. centimeters 
1 cu. centimeter 



EQUIVALENTS 
TIONS 



IN DENOMINA- 

IN USB. 



Dry Measure. 



1.308 cu. yards 
2bu.&3.35pks. 
0.08 quarts . . 
0.006 quart . . 
6.1022 cu. inches 
0.6102 cubic inch 
O.OGl cubic inch 



Liquid or Wine 
Measure. 



264.17 gallons. 
26.417 gallons. 
2.6417 gallons. 
1.0567 quarts. 
0.845 gill. 
0.338 fluid ounce. 
0.27 fluid drachm. 
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Wbiohts. 



UBTBIO DKHOMINAnOHS ASD VAT.UKS. 


EQUIVALENTS IN DE- 
NOMINATIONS IN USB 


Names. 


No. of 
Grams. 


Weiffht of what quanti- 
ty or water at maximum 
density. 


Avoirdupois Weight. 


Hillier or tonneau 


1000000 


1 cable meter .... 


2204.0 pounds. 


Quintal .... 


100000 1 hectoliter 


220.46 pounds. 


Hyriag:ram • . . 


10000 


10 liter 


22.046 pounds. 


Elilogram or kilo 


1000 
100 


1 liter 


2.2046 pounds. 


Hectogram • • . 


1 deciliter 


ZJi27i ouncM, 


Dekagram • • . 


10 


10 cubic centimeters . . 


0.3527 ounce. 


Gram • . . • . 


1 


1 cubic centimeter . . 


15.432 grains. 


Decigram . , . 


tV 


-j^ of a cubic centimeter 


1.5432 grains. 


Centigram . . . 


TUTT 


10 cubic millimeters . . 


0.1543 grain. 


milligram . . . 


"TTyTTT) 


1 cubic millimeter . . 


0.0154 grain. 



31S. To reduce metric weights or measures to 
those in customary use. 

Ex. 1. Beduce 25 kilos to pounds avoirdupois. 

Ans. 55.115 lb& 
Since one kilo is 2.2046 pounds, 25 kilos will be 2.2046 X 
25 = 55.115 lbs. Hence, we have the 

BtTLB. Multiply the number of metric units hy the corres* 
pending number in the table. 



2. Reduce 80 meters to inches. 

3. Beduce 18 liters to wine quarts. 

4. Beduce 50 hectares to acres. 



Ans. 1181.1. 

Ans. 19.0206. 

Ans. 123.55. 



S212. How are metric weights and measures reduced to tbose in custom- 
BTj use? 
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313. To reduce customaiy weights and measures 
to those of the metric system. 

Ex. 1. Beduce 195 inches to meters. Ans. 4.953. 

Since one meter is 39.37 inches, the number of meters in 
195 inches is the number of times that 195 contains 39.37, 
that is, 4.953 -|- meters. Hence, we have the 

BuLE. Divide the number of the customary denomination 
hy the corresponding number in the tcdde, 

2. Beduoe 85 gallons to hectoliters. Ans. 8.217. 

3. Beduce 28 ounces avoirdupois to grams. Ans. 7.938. 

4. Beduce 674 square yards to ares. Ans. 5.635. 

MZSOELLAITEOTTS ExAMl'LES. 

1. Add 65™. and 8000"". Ans. 73". 

2. Add 58.29". and 136*. Ans. 5965^ 

3. Add 4*. 60^^ and 3620«. Ans. 4063.62''«f. 

4. From 4^«. take 371 ». ^ Ans. 3629«^. 

5. From 5". take 45^ Ans. 4558^ 

6. Multiply 24.5"". by 160. Ans. 3.92". 

7. Multiply 42.35«^. by 40. Ans. 1694'^. 

8. Divide 9». by 16^\ Ans. 60. 

9. Divide 43 46^". by 106. Ans. 410". 

10. Divide 126«^. by 42«. Ans. 3. 

11. Beduce 68.49^. to ares. Ans. 6849". 

12. Beduce lot to pounds avoirdupois. Ans. 220461b. 

13. In 100 cords of wood, how many stores? 

Ans. 362.4'*. 

14. What cost 15m. of cloth at $3.00 a meter ? 

Ans. $45.00. 

ai3 How are the castomary measures reduced to those of the Ketric 
System? 
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15. How many kilograms of sugar at 50 cts. a kilogram 
can be bought for $17.50 ? 

16. How many kilometers from Boston to Albany, the dis* 
tance being 200 miles? Ans. 321.86^ 

17. In 4 cubio meters of water, how many gallons ? 

Ans. 1056.68. 

18. What is the weight in pounds avoirdupois of 2 cubio 
meters of water ? Ans. 4409.2. 

19. If a hectoliter of com costs $2.70, what is the price 
of a dekaliter? An& $ 27. 

20. How many stores will a pile of wood contain that is 
20" long, 2"* wide and 3"* high ? Ans. 120"*. 

21. Bought 500 hectares of land at $75.00 a hectare and 
sold it at $ 100.00 a hectare. What was the whole gain, and 
gain per cent? Ans. $12500, and 33^ percent 

22. A meter of cloth costs $5.00 ; how many yds, can be 
bought for $205.00 ? Ans. 44.83 

23. How many hectoliters in 94 gallons? Ans. 3.557. 

24. What i% the cost of a quintal of coffee at 60 cents a 
kilogram ? Ans. $60.00. 

25. Mount Washington is 6226 feet above tho level of the 
sea ; what is its height in meters ? 

26. The difference in latitude, between New Orleans and 
Alton Illinois, is 9 degrees, (one tenth of a quadrant. Art. 
203,) what is the distance in kilometers between the places ? 

Ans. 1000*™. 
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